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ABSTRACT 

The purpose of this document is to provide students 
and counselors with a guide to the academic institutions offering 
courses in the marine sciences. One hundred thirty-eight institutions 
offering at least 25 semester hours in the marine field are listed 
both alphabetically and geographically by States. The information 
relating to each institution is organized as follows: a description 
of the facilities available, including research laboratories and 
vessels; the degree programs in the marine field, usually with the 
entrance and course requirements specified; a list of the marine 
courses offered and the credit given, according to each school's 
system; a list of the faculty members involved with the degree 
programs; and the name of the person to contact for further 
inf ormattion. (JR) 
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To t^ie youth of today is offer<?d a field of endeavor of almost unlimited scope, Th^ planet's 
millions oT square miles of ocean waters providf; a living laboratory for the marine scientist or 
technician. His tools are a mix of earth satellites, instrumented aircraft, resec'rch ships, 
automated sensor stations, giant computers. . . , . . and the human mind. Seeking new and practical 
knowledge of the global oceans, th</ir living and mineral resources, their erfccls on and inter- 
actions with the earth's dry land and atmospheric envelope this is the task and reward of 

those in the marine sciences. It is a singular opportunity to contribute to our nation and to 
humanity; 

This report, University Curricula in the Marine Sciences and Related Fields , will provide 
invaluable assistance to students planning a career in the marine sciences or any one who needs 
up-to-date information on what academia has to offer in this important field. 

We are grateful for the cooperation of the many administrators and faculty members of the 
institutions who supplied the information for this report. 



Robert M. White 
Chairman 

Interagency Committee on Marine 
Science & Engineering 
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INTRODUCTION* 



GeneraU This edition of "University Curricula in the Marine Sciences and Related Fields, " 
the seventh in a series inaugurated by the old Interagency Committee on Oceanography, is designed 
to answer the question often asked by students and guidance counselors about which colleges a'Jd 
universities teach marine courses. , 

Its purpose is to pi'dvide a guide rather than a definitive description of current offerings in 
the marine field. Students, counselors and others using the volume should select from 'it institutions 
of intere.st to contact directly for full information concerning admission requirements, Mcholarship- 
fellowship availability, the specific courses which are beuig offered during particular semesters 
and. related matters. 

The information in this publication was provi(?ed by officials at each college or university. 
As the material was gathered during the early part of 1973, references in some of the program 
descriptions to "this year" likely mean the 1972-73 academic year. 

The criterion for including an institution in this edition was that it offer a program of at least 
25 semester hours in the marine field, broadly defined. Although this definition represents an 
increase from the previous edition, where the criterion of 15 credit hours was used, the number of 
responding institutions increased. AIho, several institutions which'qualify were not able to prepare 
their material in time for inclusion. In all, over 300 questionnaires were distributed. 

Inquiries to the institutions asked about programs in all areas of marine studies, from two- 
year technology training courses to Ph. D. offerings. Programs in marine law, fisheries and food 
science, the maritime field and navaj architecture were specifically included, as well as any new. 
interdisciplinary programs that might fall outside traditional organizational structures. 

Reports from the institutions are listed alphabetically and are organized as follows: 

• a desL-ription of the facilities available, "including research labs and vessels 

• the degree programs in the marine field, usually with the entrance and course requirements 
sp'C'Cified 

• a list of the marine courses offered and the credit given," according to each school's system 

' • a list of the faculty members involved with the degree programs, alphabetically and in most 
cases with the highest degree earned 

• the name of the contact person for further information 

The geographic index will help identify facilities in a given region. 

Scholarship Information ^ There is a variety of excellent guides to scholarship and fellowship 
information available. Without exception they point to the institutions themselves as the principal 
fit.>urce of information, but nonetheless provide useful dtsscriptions of the different types of aid 
programs available. ' . 

One of the best is publishod annually by the American Legion. "Need a Lift?" is published each 
fall for 50 cents (Dopt, S, P. O. I3ox 1055, Indianapolis, Indiana 46206) and, while naturally heavy in 
emphasis on aid to children of vetierans, is a comprehensive listing of government, business and 
organization-provided aid. The 140-page booklet (1972 edition) describes the $4 billion that is available 
to qualified students. Included in the American Legion publication is a list of books carried in most 
libraries which provide guides to colleges and to scholarship assistance. The booklet also provides 
a state -by-state list of educational benefits and the eligibility requirements for each. 

Students and counselors would ulso be well advised to contact a U.S. Representative or Senator 
from their home state for copies of available federal government documents describing current aid 
programs. Such programs often undergo change and it will be important to obtain the most recent 
information available. The U.S. Office of Education currently makes available a one-page fact sheet 
outlining its aid programs. 

High school guidance offices will have information available about sources of financial aid and 
can provide leads to publications available in the community which provide further information. 

Career Guidance. Students looking into the marine field as a possible future career would do 
well to talk to as many people familiar with the field as possible. Oceanography has attracted 
considerable worldwide attention and has also been the object of some exaggerated estimates of 
future growth. as a field of endeavor. 

A realistic guide to the field from the career standpoint is the booklet, "The Oceans and You, " 
published by the Marine Technology Society ($3. 00 prepaid, 1730 M Street, N. W. , Suite 412, 
Washington, D. C. 20036). Included are two introductory discussions of the field, job descriptions 
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from sample employers among. private industry, government agencies and universUies: a capsule 
list of institutions offering marine programs: a comprehensive reading list: a description of 
marine technician training programs: a list of sources of additional information about the field, 
and some suggestions about personal actions for an inter? stt.d .vndividual. • ■ 

Other career guidance publications available inclucti- 'h-' /olIowing: "So Yqu Want to Be a 
Marine Scientist, " Miami Se?quarium, Rickenbacker CauL^way, Miami, Florida; "Geophysics, 
The Earth in Space, " American Geophysical Union, 1707 L Street, N. W. , Washington, D. C. 
2(T036; "Your Career in Oceanology, " by Waldo Boyd, Julian Messner, New Vork, 1968, $3.95; 
"Your Future in Oceanography, " by Norman H. Gaber, Richards Rosen Press, New York, New 
Y'ck, 1967, $4,00; "Opportunitiep in Oceanography, " Smithsonian Press, Smithsonian Institu- 
tion, Washington, D. C. 20560, $1.25, and "Training and Careers in Marine Science, " International 
Oceanogrpphic Foundation^ Virginia Key, Miami, Florida. . 

Good sources of general information are the federal government agencies with marine 
programs. Among them are: 

Department of Commerce, National Oceanic and Atmospheric 
Administration and Maritime Administration. 

4 - Department of the Interior, Geological Survey and Bureau of 

Sport Fish and Wildlife. 

' Department of the Navy, Office of Naval Research, Naval 
Oceanographic Office' and Oceanographer of the Navy. 

Department of Transportation. U. S. Coast Guard. 

Additional information may be obtained from such diverse sources as the Department of State, 
Smithsonian Institution and Environmental Protection Agency. 



1 



ERIC 



vi 



TABLE OF CONTENTS 
6 * 

FbrewoH 



Geographic Lfisting " ' 
Inatitutions ; 

Adelphi University 1 

University of Alabama (including Marine 

Environmental Sciences Consortium) 1 

' University of Alaska 2 

Alfred University 4 

Anne Arundel Community College 5 

University of Arizona 5 

Boston University ^ 7 

Bowling Green State University . 7 

Brazosport College 8 

University of British Columbia (Vancouver, 

Canada) 9 

Brown University . 10 

University of California 10 

University of California, Berkeley 11 

University of California, Bodega Marine 

Laboratory I 12 

University of California, Davis 13 

University of California, Irvine 15 

University of California at Los Angeles 15 

University of California, Riverside 16 

University of California, Santa Barbara 16 

University of California, Santa Cruz 17 

University of California, Sl'ripps Institution 
of Oceanography . -18 

California Maritime Academy 20 

California Polytechnic State University. 21 

California State University, FuUerton 22 

California State University, Humbolili 22 

California State University, San Francisco 24 

Moss Marine Laboratories of the Cali/ot^n''^^ 

State Universities and Colleges 25 

Cape Fear Technical Institute 26 

Case Wc-'3tern Reserve University 27 

The Catholic University of America 2B 

Charles County Community College 29 



vii 



University of Chicago 

City University of New York, Instiluto of 
Oceanography 

City University of New York, Queens Collt^ge 

Clatsop Communi ty -College 

Clems on Univerf/ity 

Columbia University 

University of Connecticut 

Cornell University 

University of Delaware 

Del Mar College 

Dowllng College 

Duke University 

East Carolina University 

University of Florida 

Florida Institute of Technology 

Florida State University 

Fullerton College 

George Washington University 

University of Georgia 

Glover- Park Educational Center 

Grays Harbor College 

University of Guam 

Gulf Coast Community College 

Gulf Coast Research Laboratory 

Harvard University 

Hlghllne Community College 

University of Houston 

Indiana University 

The Johns Hopkins University 

• Lamar University 

Lehigh University 

Long Island University /Southampton College 

Louisiana State University 

McGlU University, Montreal, Canada 

University of Maine 

Maine Maritime Academy 

Marine Science Consortium, Inc. 

University of Maryland 

Massachusetts Institute of Technology 



vlil 



Massachusetts Maritime Academy 77 

University of Miami, RosensUel School of 

Marine and Atmospheric Science 78 

Miami-Dade Community CoUege 81 iC 

University of Michigan * 82 

Michigan State University .84 . 

Mississippi State University 85 

Naval Postgraduate School . 87 

University of New Hampshire 88 

New York Ocean Science Laboratory 90 

(New York) State University Agricultural and 

Technical CoUege '91 

The Maritime CoUege of the State University 

of New York 91 

. University of New York at Stony Brook 93 

University of North Carolina 95 

University of North Carolina at Wilmington 96 

North Carolina State University 557 

\ 

If 

Northeastern tllinois University 98 

Old Dominion University, institute of 

Oceanography 99 

Orange Coast College lOO 

University of Oregon 101 

Oregon State University 102 

University of the Pacific, Pacific Marine 

Station 106 

Penitv-sula College 107 

Pennsylvania Stale University ' 108 

Pomona College 109 

Princeton University lio 

Rice University ill 

University of Rhode Island 111 

Roger WilUams College 113 

Rutgers - State University of New Jersey 114 

St. John's University 117 

San Diego Community Colleges 118 

Santa Barbara City College 118 

Scripps Institution of Oceanography 

(see University of California) 18 

Seattle Central Community College 119" 

Seattle Pacific CoUege ,120 

Shoreline Community College i 120 

University of South Carolina \ ■ l2l 




ix * 



University of South Florida 122 

Southeastern Massachusetts University 122 

University of Southern California ' 123 

Southern Maine Vocational Technical Institute 127 

University of Southern Mississippi — 128 

Stanford University, Hopkins Marine Station 129 

Stejjhens College 129 

Stevens Institute of Technology 130 

Suffolk County Community College 131 

Suffolk University 132 

University of Texas 132 

University of Texas Marine Biomedical [nstitute 135 

Texas A 5t M University ^ 136 

Texas Christian University 141 

Tufts University 141 

United States Coast Guard Academiy ■ 143 

United States Merchant Marine Academy 144 

United States Naval Academy 145 

Virginia Institute of Marine Science ^including 
programs of the University of Virginia and 

College of William and Mary) 147 

Virginia Polytechnic Institute and State University 148 



VValla Walla College 
University of Washington 
Washington Technical Institute 
Webb Institute of Naval Architecture 
University of West Florida 
Western AUchigan University 
University:of \4isconsin 
•University of Wisconsin - Milwaukee 
Woods Hole Oceanographic Institution 
Worcester Polytechnic Institute 
Yale University . 



149 
149 
■ 155 
156 
156 
157 
15e 
160 
161 
163 
164 



List of Schools from previous edition 



165 



ERIC 



GEOGRAPHIC LISTING 



ALABAMA 



University of Alabama (including Marine 
Environmental Sciences Consortium) 



University of Alaska 



ALASKA 



ARIZONA 



University of Arizona 5 
CALIFORNIA 

University of California, Berkeley li 

University of California, Bodega Marine Laboratory 12 

University of Califo rnia, Davis 13 

University of California, Irvine , . 15 

University of California at Los Angeles 15 

University of California, Riverside ' 16 * 

. University of California, Santa Barbara ' IB 

University of California, Santa Cruz 17 
University of California, Scripps Institution of Oceanography -18 

California Maritime Academy .20 

California Polytechnic State University 21 

California State University, Fullerton 22 

California State University, Humboldt 22 ■ • 

■ California State University, San Francisco . 24 

Moss Marine Laboratories of the California State Universities 

and Colleges ' ■ ^ 25 

Fullerton College 51 ' 

Naval Postgraduate School 87 

Orange Coast College iOO. 

University of the Pacific 106 

Pomona College 109 

San Diego Comniunity Colleges .118 

Santa Barbara City College .118 

University of Southern California 123 

Stanford University, Hopkins Marine Station *L^^__ ' 129 ■ 

CONNECTICUT 

University of Connecticut .36 
United States Coast Guard Academy . 143 

Yale University 164 



DELAWARK 

University of Delaware 

DISTRICT OK COLUMBIA 

Catholic University of America 28 

George Washington University 51 

Washington Technical Institute 155 

FLORIDA 

Florida Institute of Technology 47 • 

Florida State University 49 

Gulf Coast Community College 54 

University of Florida 45 

University of Miami, Rosenstiel School of Marine and 

Atmospheric Sciences 78 

IVJiami-Dade Community College 81 

University of South Florida 122 

University of West Florida 156 

GEORGLA 

University of Georgia 51 

■ GUAM 

University of Guam ■ 54 . 

ILLINOIS . . 

University of Chicago 3D 

NortheaptOx r. Illinois University 98 

INDIANA 

Indiana University 60 

LOUISIANA 

Louisiana State University 64 

MAINE 

Maine Maritime Academy '69 

University of Maine 68 

Southern Maine Vocational Technical. Institute 127 
MARYLAND 

Anne Arundel Community College. 5 

Charles County Community College 29 

Johns Hopkins University 61 

University of Maryland ' 72 

United States Naval Academy 145 



ERIC 



MASSACHUSETTS 




Boston University 


7 


ITaPvanri TTnJvwPcifV . 


56 


M^ssQchusotts Institutf? of Technology • 


74 


Massachusetts Maritime Academy 


77 


Southeastern Massachusetts University 


122 


Suffolk University 


132 


Tufts University 


14 1 


Woods Hole Oceanographic Institution 


161 . 


Worcester Polytechnic Institute 


163 


MICHIGAN 




University of Michigan 


82. 


Michigan St^t^ University 


84 


Western Michigan University 


157 


MISSISSIPPI 




Gulf Coast Researcli Laboratory 


55 


Mississippi State University 


85 


University of Southern Mississippi 


128 


MISSOURI 




Stephens College 


129 


NEW HAMPSHIRE 




University of New Hampshire 


88 


NEW JERSEY 




Princeton University 


110 


Rutgers - The State University of New Jersey 


114 


Stpvenq Tnqtitute nf TGChnolo^v 


130 


NEW YORK 




Adclpht University 


1 


Alfred University 


4 


City University of New York, Institute of Oceanography 


31 


City University of New York, Queens College 


33 


Columbia University 


35 


Cornell University 


37 


Dowling College 


42 


Long Island University/Southampton College 


63 


New York Ocean Science Laboratory 


90 


St. John's University 


117. 


State University Agricultural and Technical College 


91 



xiii 



NEW YORK (continued) 



State University of New York Maritime College ' 91 

State University of New York, Stony Hrook 93 

Suffolk County Comnjunity College 131 

United States Merchant Marine Academy 144 

Webb Institute of Naval Architecture 156 

J NOKTII CAROLINA 

Cape Kear Technical Institute 26 

Duke University " 42 

East Carolina University 44 

University of North Carolina ' 95 

North Carolina State University ' 97 

University of North Carolina at Wilmington 96 

OHIO 

' Bowling Green State University 7 

Case Western Reserve University 27 

OREGON 

Clatsop Community College 33 

University of Oregon 101 

Oregon State University 102 
PENNSYLVANIA 

Lehigh University 62 

Marine Science Consortiumj Inc. 70 

Pennsylvania State uJiversity 108 
RHODE ISLAND 

Brown University 10 

Roger Williams College 113 

University of Rhode Island 111 

SOUTH CAROLINA 

Clemson University 34 

University of South Carolina 121 

TEXAS 

Brazosport CoUegej 8 

Del Mar College ) 41 

University of Houston 58 

Lamar University 62 

Rice University 111 

University of Texas 132 



xlv 



TEXAS (continued) 
University of Texas, Marine Biomedical Institute 
Texas A & M University 
Texas Christian University 

VIRGINIA 

Old Dominion University, Institute of Oceanography 

Virginia Institute of Marine Science (includes programs of 
the University of Virginia and the College of William and 
Mary) 

Virginia Polytechnic Institute and State University 
WASHINGTON 

Glover Park Education Center 
Grays Harbor College 
Highline Community College 
Peninsula College 
Seattle Central Community College 
Seattle Pacific College 
Shoreline Community College 
University of Washington 
Walla Walla College 

WISCONSIN 

University of Wisconsin 

University of Wisconsin - Milwaukee 

CANADA 

BRITISH COLUMBIA 
British Columbia University 

QUEBEC 

McGill University 



ADRLPHI UNIVERSITY 
Garden City, Long Island, New York 11530 

Adelphi University Institute of Marine Science ha? re- 
search and teaching facilities a( Oakdole, Long Island, 
New York, and ar the main campus In Garden Clt.y. 

The principle research facility Is the Institute of Ma- 
rine Science, located- on the Connetquot River, approxi- 
mately oie mile from Great South Bay, The physical 
facilities include seven laboratories, two walk- In cold 
rooms, a shop, and Instrument and storage rooms. The 
R/V Blu . ^ Chip , a 40-foot twin-engine cabin cruiser, and 
*he R/V Janet D , a 37-foot lobster boat equipped with 
radio-telephone, fathometer, and generators, are utilized 
for estuarine research on the Great South Bay;:System, 
Opportunities for oceanographlc cruise experience and re- 
search are available and encouraged. Research equipment 
include induction sallnometcrs, submarine photometer, 
otter trawl, seine nets, oxygen anaAyzers, speclflc-lon 
probes, pH meters, spectrophotometers, microscopes, 
photographic equipment. Scuba gear, climate control 
chambers, centrifuges, and a seismic hammer with six 
channels. 

The following degrees are offered: 

1, B, A . Interdisciplinary Major in M^irine and Kn - 
vlronmental Science , sponsored by Biology and Enrlh 
Science Departments and Institute of Marine Science. 

a) Biology* 20 credits 

b) Karth Science 20 credits 

c) Chemistry .12 credits 
6) Physics 8 credits 
e) Mathematics 8 credits 

2. M.S> in Biology , Non-thesis degree with speciali- 
zation In marine biology, 36 credits. 

3. M.S. In Biology . Thesis degree with specialization 
in marine biology, 

a) Thlrty-thrxfe. credits Including eight for thesis 
research, 

b) Two biology laboratory courses. 

c) Presentation of a master's thesis. 

d) A reading knowledge of french, german or rus- 
slan, 

e) A comprehensive examination, oral or written, 

4, M,S, In Karth Science , specializing In marine sci- 
ence and environmental science^ 

.i) Successful completion of 33 graduate credits as 
follows: 

Earth Science 22-24 credits 

Mathematics 3-6 credits 

Electlves 3-6 credits 

The following courses are offered In conjunction with 
the above programs: 

UNDERGRADUATE COURSES 



Bio 13 Invertebrate Zoology 

Bio 23 Marine Biology 

Bio 24 Ecology 

Bio 111 Special Problems In Biology 

Bio 112 Special Problems in Biology 

Bio 175 Marine Biology Field Trip 

ES 4 Environmental Geology 

ES 24 Marine Science 



4 
4 

4 

arr. 

arr. 
2 
3 
4 



GRADUATE COURSES 

.Bio 201 Marine Biology 4 
Bio 204 Ecological Systems 4 
Bio 211 Selected Topics - Marine Invertebrates 3 
Selected Topics - Biological Ocean- 
ography 3 
Selected Topics - Productivity 3 
Selected Topics - Ichthyology 3 
Bio 213 Marine Seminar - Contemporary Prob- 
lems in Sources, Nature and Control 
of Pollutants 2 

Bio 237 Marine Botany 4 

Bio 238 Marine Ecology 4 

Bio 239 Marine Microbiology 4 



Bio 287 


Special Ucsi'arch 1 'rol.jl»'/nt, 


1 


Bio 288 ^ 


Special Research Problems 


1 
1 


Bio 293 


Thesis Research 


3 


Bio 294 


'I'hesls Research 


3 


ES 227 


Geochemistry 


4 


ES 230-239 


Spec'inl Topics In Karth Science 






Environmental Monitoring (235) 


3 




Environmental Awareness (234) 


3 




Environmental Conservation (237) 


3 




Environm<?ntai and Engineering Geo- 






logy (239) 


3 


ES 254 


Principles of Oc eanography 


3 


ES 261 


Marine Geology 


3 


ES 265 


Coastal Processes 


3 


ES 271 


Climatology 


3 


ES 274 


Principles of Hydrology 


3 


ES 298 


Guided Research 


3 


ES 299 


Master's Thesis Rt?5Joarch 


3 


ES 290 


Earth Science Seminar 


3 



Thi; Instructional staff for th»' courses llsteu abov^> eon 
slsls of the following: 

BIOLOGY 

Brenowltz, A, Harry, Kd, D, , Prof<?ssor 
Cassin, Joseph M, , Ph.i;). , Assislanl Professor 
ChurcblU, A. Coolldge, Ph. l.^. , Assistant Professor 

EARTJf SCIENCI- 



Cok, .Anthony, Ph, i:), , Assistant Professor 

McNenl, James, M.S, , Instructor 

Sirkin, Leslie, Ph, D. , Associate Professor 

To obtain further Information, address all Inqulflcs 
directly to; 

Dr. A, Harry Brenowltz, Director 
Institute of Marine Science 
Adelphi University 

Garden City, Long Island, New Yorj? 11530 



UNIVERSITY OF ALABAMA 
Dauphin Island Sea Lab 
Dauphin Island, Alabama 36528 

The University of Alabama marine science progr-am is 
supported jointly by the University of Alabama, Tusca- 
loosa and the University of Alabama in Birmingham. The 
marine science program is a part of the Marine Environ- 
mental Sciences Consortium, Inc, Laboratories and 
faculty offices are located at the Dauphin Island Sea Lab, 
Duaphin Island; the director's office is in Tuscaloosa. 

At the Point Aux Pins marsh lab there is a research 
building with two large laboratories equipped for general 
utilization and a large quarters room for researchers and 
visiting groups. 

The University of Alabama, Tuscaloosa and Birming- 
ham offer B. S. degrees iu biology with emphasis in ma- 
rine science. The Birmingham campus offers an M, S. 
in Biology with emphasis in marine science and the 
Tuscaloosa campus offers a M.S. in Marine Science 
(biology). 

In the past year there were appx'oximately 40 students 
in the B.S. program. The M.S. in Marine Science (biolo 
gy) is a new program. 

The marine science program has an extensive scienti- 
fic diver training program which utilizes the new swim- 
ming pool on Dauphin Island. Students must be nationally 
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certified to enter the program whereafter they receive 
scientific ti-aining and ocean qualification dives under 
supervision followed iiy a week in Freeport, Bahama's ' i 
for familiarization with the Hydrolab underwater manned 
habitat and submersibles. 7 

A year-round program of instruction is offered at 
Dauphin Island as a part of the MESC instructional pro- 
gram. 

Kull-timo University of Alabam?i faculty members at 
Dauphin Island include: 

Hret*. C. Kverett, Ph. D, , Director, Marine Geologist 
Cr07.iei-, George F. , Ph.D., Chief Scientist, Marine 
Physiology 

Hounsefell, George A. , Ph.D., Senior Marine Scien- 
tist, Marino I-'isherios 

Schrooder, William 11. , Ph, D. , Assistan; Marine 
Scientist, Physical Oceanography 

Vitior, Barry A., Ph.D., Assistant Marine Scientist , 
Invertebrate Ideologist 

. The Marine Environmental Sciences Consortium is 
located at the Dauphin Island Sea Lab director adjacent to 
Mobile Inlet. The consortium has a membership of 17 
Alabama four-year colleges and universities including: 
Alabama State University, Montgomery; Auburn Univer- 
sity, Auburn; Birmingham-Southern College, Birmingham; 
Florence State University, Florence; Huntingdon College, 
Montgomery; Jacksonville State University, Jacksonville; 
Livingston University, Livingston; Mobile College, 
Mobile; Samfo rd' University, Birmingham; Spring Hill 
College, Mobile*; Troy State University, Troy; Tuskegee 
Institute, Tuskegee; The University of Alabama, Univer- 
sity; The University of Alabama in Birmingham, Univer- 
sity Station; The University of Alabama in Huntsville, 
lluntsville; University of Montevallo, MontevaMo, and 
University of South Alabama, Mobile. 

Total facilities .ivailable include the Dauphin Island 
Sea Lab, the Point Aux Pins Marsh Lab at Point Au>£ 
Pins, the marine vessel maintenance facility at Bayou 
La Batre, three marine research vessels and several 
skiffs. 

The Dauphin Island Sea Lab, consists of 2.7 buildings 
on trie east ent of Dauphin Island, Among these is a large 
instructional building containing well-equipped research 
labs, classrooms and library; a combination administra- 
tion-recreation building, two 84-person dormitories, a 
two-story efficiency apartment building, a cafeteria, sup- 
port buildings, an oceanographic equipment building, 13 
three-bedroom houses and a diver training pool. 

The University of Alabama owns the 250-acre marsh 
lab, the vessel maintenance facility and three diesel- 
powered research vessels including the 65-foot R/V 
Aquarius , the 3 6 -foot tunnel steriied Pisces and the 
23-foot G emini . These facilities are made available as 
a part of the total IVIKSC complex. 

MKSC is a public non-profit corporation chartered by ■ 
the state legislature in 1971. It is not degree -granting 
institution; one of its principal functions is to support its 
17 degree-granting schools with necessary marine related 
course offerings to satisfy their degree programs. All 
17 schools have at least a B, S. in Biology with emphasis 
in marine science. Those schools with graduate pro- 
grams have marine science-related degrees through the 
Ph. D. in some cases. 

During the past year 115 students attended summer 
classes at the Sea Lab, In 1973 AlESC will begin a full 
year-round program anticipating up to 300 students the 
first year. 

The following list of courses arc presently offered at 
the Sea Lab. C^one of the courses are numbered since 
individual schools have their own numbering system,) 

Ocean Science . 

Experimental Marine Embryology 
Marine Vertebrate Zoology 
Marine Invertebrate Zoology 
Marine Geology 
Coastal Engineering 
Marine Biology ' 
Marine Botany 



Fisheries Science 
Marine Cology 
Coastal Ornithology 
Physiology^of. Marine Organisms 
Introduction to Oceanography 
Techniques of Scientific Diving 
Research on Special Topics 
Seminar 

For further information address all inquiries to; 

Dr. C. Everett Brett, Coordinator 

and Director U. of Alabama Marine Science Program 
Marine Environmental Sciences Consortium, Inc, 
Box 6282 ■ ■ 
University, Alabama 35486 • . 



UNIVERSITY OF ALASKA 
Fairbanks. Alaska 99701 

Situated on the main University of.Alaska campus, the 
Institute of Marine Science is currently housed within the 
Duckering Building, The institute library employs a full- 
time librarian and contains over B, 000 voiumes, together 
with a large reprint file relating principally to. oceano- 
graphy and ocean engineering, The institute also main- 
tains shop, glassblowing, drafting and photographic 
services. 

The institute has specialized gas chromatographs for 
determining permanent gases and hydrocarbon pollutants 
in seawater, Work on trace inorganic materials in both 
fresh water and seawater is accomplished by use of two 
atomic absorption spectrophotometers and specialized 
anodic stripping modules. In addition to two mass spec- 
trometers for stable isotope analysis, facilities are 
available for determinations of gases, pigments, nutri- 
ents, carbon, nitrogen, radioactive tracers and separa- 
tion of materials by high pressure liquid chromatography, 
Continuous culti>re apparatus is also available. The 
marine geology laboratory is equipped with standard-size 
analysis apparatus, pet-rographic microscopes, differ- 
ential thermal analysis apparatus, and a pressure-flow 
system for diagenetic experiments. 

The Seward Station, located on the north shore of 
Resurrection Bay, consists of a 14, 000 sq. ft, machine 
shop and six acres of dockside property with 150 feet of 
dock. Laboratory space suitable for research in biology, 
chemistry and geo-chemistry is available. The Seward 
Station functions principally as an oceanographic outlet 
in support of the Research Vessel Acona . 

In cooperation with the U.S. Fish and Wildlife Service, 
Bureau of Sport Fisheries and Wildlife, the Institute of 
Marine Science has constructed a field station on the 
shore of Izembek Lagoon, an embayment of the Bering 
Sea 15 miles from the village of Cold Bay. 

For work in the Arctic Ocean and on the northern 
coast of Alaska, facilities are made available to the 
institute by the Naval Arctic Research Laboratory (NARL) 
at Point Barrow. NARL provides all logistic support, 
including rig transportation, for work on the north coast 
and on the T-3 Ice Island. The institute shares two hydro- 
huts with the physical oceanography group from the 
University of Washington. 

The institute operates the R/V Acona as its principal 
oceanographic platform* The R/V Acona is an 85-foot 
steel vessel which carries a professional crew of six and 
a scientific party of nine. The Acona is equipped with an 
oceanographic winch, a light hydrographic winch, two 
radars, three depth sounders, a precision depth recorder, 
three radio transceivers, satellite navigation, loran, and 
other standard navigational equipment. The Acona has a 
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speed of nine knots and an enduntnce of three weeks of 
4, 50C mixes. 

The purpose of the program in oceanography is to train 
oceanographers at the M.S. and Ph. FJ. level. The pro- 
gram is coordinated by an interdisciplinary committee 
of the University composed of selected staff members 
from the academic collegts and research institutes 
involved with ocean science. 

The following degrees arc offered: 
!• M.S. Degree in Biological Oceanography . 
(Thesis required) Prerequisites- -H,S. in the natural 
sciences, courses in calculus and physical chemistry. 
Minimum credit requirements--30 graduate credits 
(nine of which may be thesis credits). Course require- 
ments- -OCN 620, OCN 650. OCN 661, and OCN B13, and 
a minimum of nine credits of additional course work to 
be selected by the student's committee. 

2. M. S. Degree in Chemical Oceanography . 
(Thesis required) Prerequisites--B. S. in the natural 
sciences, courses in ca'iculus and physical chemistry. 
Minimum credit requirements--30 graduate credits (nine 
of which may be thesis). Course requirements- -OCN 620. 
DCN 6761. OCN 663, OCN 65.0, and OCN 613 or OCN 650 
and a minimum of nine credits of additional course work 
to be selected by the studnnt's committee. 

3. M.S. Degree in Geological Oceanography^ . 
(Thesis required) Prerequisites--B. S. in the natural 
sciences, courses in calculus and physical chemistry. 
Minimum credit requirements--30 graduate credits 
(nine of which may be thesis credits). Course require- 
ments- -OCN 620, OCN 661. OCN 613, and OCN 650 or 
I310 652, and a minimum of nine credits of additional 
course work to be selected by the student's committee. 

4. M.S. Degree in Physical Oceanography . 
(ThoHfij required) Prerequisites- -B. S, in the natural 
sciences, courses in calculus and physical chemistry. 
Minimum credit reqilirrments- -30 graduate creciits 
(nine of which may be thegis credits). Course require- 
mentB- OCN 613, OCN 620.- OCN 661, and OCN 650, and 
a minimum of nine credits of adf^itional course work to 
be selected by the fitudent's committee. 

.5. Ph. D. Degree. There are no fixed course re- 
quirements nor is an M. S. degree required to obtain 
the Ph. D. degree. The degree is awarded for proven 
ability and sciiolarly attainment, the exact program to be 
determined by the student's advisory committee. A 
candidate for the Ph. D. degree in Marine Science will 
be expected to have had course work at least equivalent 
to that of the M.S. curriculum. 

The following courses are offered in conjunction with 
the above degrees: 



OCN 


613 


Marine Geology 


3 


OCN 


620 


Introduction to Physical Oceanography 


3 


OCN 


622 


Ocean Currents and Water Masses 


3 


OCN 


630 


Estuarine Dynamics 


3 


OCN 


650 


Introduction to Biological Oceanography 


3 


OCN 


661 


Chemical Oceanography I 


3 


OCN 


663 


Chemical Oceanography II 


3 


OCN 


690 


Colloquium 


3 


OCN 


69i 


Seminar 


3 


OCN 


692 


Seminar 


3 


OCN 


693 


Special Topics 


arr. 


OCN 


694 


Special Topics 


arr. 


OCN 


697 


Thesis 


arr. 


OCN 


698 


Thesis 


arr. 


BIOLOGY 







Bio 652 Marine Ecology 3 
CHEMISTRY 

Chem 665 Cellular Biochemistry 3 
GEOLOGY 

Geo 401 Invertebrate Paleontology 4 

Geo 631 Marine Geochemistry . 3 



PHYSICS 



Phys 361 General Geophysics" 3 

Phys 362 General Geophysics 3 

Phys 460 Geophysical Prospecting 3 

Phys 465 Meteorology 3 

Phys 621 Classical 3 

Phys 625 Hydrodynamics 3 

Phys 665 Dynamic Meteorology 3 

WILDLIFE MANAGEMENT 

W.M. 325 Scientific Sampling 3 • 

W.M. 423 Limnology 3 

W. M. 424 Ecology of Fishes 3 

W. M. 426 The Analysis of Linearized. ModeKs 3 

W.M. 624 Problems in I-'isheries Management 2 



The instructional staff for the courses listed above 
consists of the following: 

Alexander, Vera A., Ph.D.; Associate Professor 

of Marine Science; Limnology 
Bchlke, Charles E., Ph.D., Dean of College of 

Mathematics, Physical Sciences and Engineering; 

Professor of Engineering 
Benson, Carl S. . Ph. D. , Professor of Geology and 

Geophysics 

Burrell, David C. , Ph.D., Associate Professor of 

Marine Science; Geochemistry 
Button, Don K. . Ph. D. , Associate Professor of 

Marine Science; Biochemistry 
Eisner, Robert, Ph. D. , Professor of Marine Science; 

Marine Physiological Ecology 
Forbes, Robert E. , Ph. D. . Professor of Geology; 

Igneous Petrology 
Goering, John J. # Ph. D. . Professor of Marine 

Science; Biological Oceanography 
Hood, Donald W. , Ph. D. , Director, Institute of 

Marine Science and Professor of Marine Science; 

Chemical Oceanography 
Irving, Laurence, Ph.D., Advisory Scientific 

Director and Professor of Zoophysiology; 

Institute of Arctic Biology 
Matthews, J. Brian, Ph. D. , Associate Professor 

of Marine Science; Physical Oceanography 
McRoy, Peter C. . Ph.D., Assistant Professor; 

Biological Oceanography 
Miller, Keith L. , Ph. D. , Associate Professor of 

Zoophysiology 
Morrow, James E, , Ph. D. , Professor of Zoology, 

Ichthyology 

Muench, Robin D. , Ph. D. , Assistant Professor; 

Physical Oceanography 
Naidu, Angi S. , Ph.D., Assistant Professor; 

Geological Oceanography 
Reeburgh, William S. , Ph.D., Assistant Professor: 

Chenlical Oceanography 
Rosenberg, Donald H. , M.S., Associate Professor; 

Physical Oceanography 
Royer, Thomas C. , Ph.D., Assistant Professor; 

Physical Oceanography 
Sharma, Ghanshyam D. , Ph.D., Associate 

P rof es s or; M a r in e G e ol ogy 
Stone, David B. , Ph. D. , Associate Professor of 

Geophysics, Geophysical Institute 

The University offers the M.S. degree in Ocean 
Engineering . 

The program is coordinated by an interdisciplinary 
.committee of the University composed of selected staff 
members from the academic colleges and research in- 
stitutes involved in ocean science. At the M.S. level, 
the program emphasizes ocean-related course work in 
ocean engineering. However, additional graduate courses 
are recommended in the area of the student's under- 
graduate training to assure a high level of competence. 

The minimum credit requirements for the M.S. degree 
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arc? 30 graduate credits (nine of which may bo thesis 
credits). One summer of approved Held work may be 
substituted for a thesis. Course requirements- -t)CN 
620, one 670, OCE 672, OCK 674, and OCE 680, and a 
minimum of six credits of additional course work to be 
selected by tlic student's committee. 

The following courses are offered in conjunction with 
this program: 

ELKCTHIC-VL EXG INI- ICKrN'G 



IC. IC. 693 Special Topics arr. 

(instrumentation) 
E. E. 694 Special Topics arr. 

(Electronics) 

ENG INE E H ING MA MAG E M ICN T 

E. M. 605 Advanced Engineering Economy 3 

E. M. 611 Engineering Management 3 

E. M. 613 Engineering Management 3 

Civil. ENGINEERING 

C. E. 603 Arctic Engineering -3 

C. E. 620 Civil Engineering Const. 3 

C. i:, 631 Advanced Structural Analysis 3 

C. E. 632 Advanced Structural Design . 3 

C. E. 644 Hydraulic Engineering 3 

OCE 670 Waves and Tides 3 

OCE 672 Underwater Acoustics 3 

OCE 674 Environmental riydrodynamics 3 

OCE 676 Coastal Engineering 3 

OCK 680 Ocean Engineering Eield Work 3 



The instructional staff for the courses listed above 
consists of the following: 

Hehlke, Charles E. , Ph. D. , Dean of College of 

Mathematics, Physical Sciences and l-^ngineering; 

Professor of Engineering 
Sackinger, William M, , Ph.D., Associate 

Professor of Electrical Engineering; Institute of 

Arctic Environ mentrJ Engineering 
Hennett, P. L, , Ph. I), , Associate Professor of 

JCngineering 

Shaw, David G, , Ph.D., Assistant Professor; Marine 
Organic Chcnustry 

To obtain further information, address all inquiries 
directly to: 

}3r. Donald W. Mood, Director 
Institute of iMarine Science 
University of Alaska 
I-'airbanks, Alaska 99701 



ALPKEO UNIVERSITY 
Alfred, New York 14802 

The College of Liberal Arts of the University offers 
undergraduate preparation in the marine sciences and 
related fields within the context of majors in the standard 
disciplines and a recently- instituted major in environ- • 
mental studies. The science departments are housed in 
modern buildings with adequate facilities for instruction 
and research. Paculty and students may also use the 
technical services and equipment of the .Ww York State 
College of Ceramics at Alfred University. These facili- 



ties, houfli'd in Hinns-Merrill and McMahon Halls, in- 
clude special laboratories for analyses by chemical, 
polrographic, spectroscopic, mass spectrometric, X- 
ray, and electron microscopic methods. The computer 
center, equipped with a Xerox Sigma 5 computer* is also 
available for use by students and facuUy. 

Tlirough its membership in a four- college consortium 
(The College Center of the I'inger Lakes, Corning, New 
York) the University has access to a lecture- laboratory 
building with an open docking facility on the west shore 
of Seneca Lake, several miles north of Watkins Glen, 
.^t present, the laboratory facilities are being enlarged, 
and year-round living accomodations constructed. 
Protected docking is available on the south shore of the 
lake. The Consortium maintains two 65-fool vessels 
(the R/V T-504 and R/V Lake Diver IV) suitable for work 
in ;lepths up to GOO feet, A 25-foot harbor launch (Joy I) . 
is nvicful for near-shore and estuarine exploration. The 
vessels are equipped with adequate power sources, 
winches, s'fiip-to-shore communications, and nav igational 
instruments. Scientific equipment includes dredges, 
fathometers, plankton collecting devices, nansen bottles, 
and on-board wet chemical laboratories. 

Opportunity for work directly in the marine environ- 
ment may be afforded by arrangements for study and/or 
research with cooperating institutions located in coastal 
areas and engaged directly in oceanographic torching 
and research. Further such experience can be acquired _ 
via courses offered by the consortium (from December 
through May) on the Caribbean Island of San Salvador, 
tlirough the courtesy of the Hahamian Government. A 
fully-equipped 50-foot converted liberty vessel ( H/V 
Searcher I) is available for marine research at this fac- 
ility. Additional opportunities for both course work and 
practical experience are available through Alfred Univ- 
ersity's association with Chapman College and its sea- 
going World Campus Afloat. 

The U. A. degree is offered in the sciences, social 
sciences, and environmental studies. The Environ- 
mental Studies Major can be taken either independently or 
in conjunction with other programs. All programs consist 
of a number of modules designed to give the student a 
maximum number of choices in constructing a major. 

The undergraduate major in environmental studios is 
designed for understanding, with the capacity for problem- 
solving available for those so talented or inclined. Some 
students will develop interest in career opportunities 
which relate to the aquatic aspects of the environmental, 
physical, or biological sciences. Graduate training is 
strongly recommended as optimal preparation for those 
so motivated. 

The following courses are offered in conjunction with 
the above programs: 

i:)EPARTMENT OP BIOLOGY 



311 Invertebrate Zoology 4 

312 liiology of Lower Invertebrates 4 
350 Aquatic Techniques 4 
394 Ecology 4 
410 Fresh Water Vertebrates 4 
430 Problems in Ecology 4 
445 Rasic Limnology ' 4 
450 Independent Study 4 
490 Seminar 2 
550 Research HTBA 

DEPARTMENT OF CHEMISTRY 

250 Environmental Chemistry 4 
DEPARTMENT OF GEOLOGY 

105 Weather Elements 2 

207 Stratigraphy &. Sedimentation « 2 

221 Paleontology and Evolution 4 

222 Paleontology and Evolution 4 
332 Oceanography 4 
450 Independent Study HTBA 
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The instruction staff for tho courses listed above 
consists cf the following: 

Barton, J. D. , .Ir. , Ph. D. , Professor of Biolog>' 

(Provost) ; 
Howden, Breiiiey, Ph. D. , Assistant Professor of 

Biology 

Finlay, Peter S. , Ph. D. , Professor of lUolog^>- 
Klingcnsmith, Clarence \V. , Ph.D., Professor 

of Chemistry 
Rausch, JaraeS P. , Ph. D. , Assistant Professor of 

Biology 

Rock, Barrett N. , Ph. D. , Assistant Professor of 
Biology 

Bough, Gaylord E. , Ph.D., Ch^^'irman amd Professor 
of Biology 

Rulon, Bichard M. , Ph. D. , Professor of Chemistry 
Sands, Richard D. , Ph. D. , Chairman and Professor 
of Chemistry 

Sass, Daniel B. , Ph.D. , Chairman sr.d Professor of 
Geology ^ 

Scholes, Samuel R. , Jr,, Pli, D. , Professor of 
Chemistry 

Shivley, Carl K. , Ph.D., Assistant Professor of 
Biology 

Taylor, James A. , Ph. D. , Associate Professor of 
Geography (Dean, College of Liberal Arts) 

Webb, Michael W. , Ph. D. , Associate Professor of 
Physics 

To obtain further information, address all inquiries 
directly to: 

Mr. Nolan C. Cooper 
Dean of Admissions & Records 
Office of Admissions 
Alfred University - Crandall Kail 
•P.O. Box 765 
Alfred, New York 14802 



Requirements for the degree include: 60 semester 
hours of credit exclusive of physical education, achieve- 
ment of a cumulative quality point average of 2, 00 or 
liigher :intj completion of tho following coursos: 



ANNE ARUNDEL COMMUNITY COLLKGE 
" . " Arnold, Maryland 2 1012 

In September 1973 the Ocean Engineering Technology 
i:)eparlment will move into the new Careers Building, 
where it will occupy a combination oceanograpliy lab and 
classroom ar.d an ocean engineering lab. Facilities in- 
clude a 250-cubic foot general purpose tank, a smaller 
acoustic test lank, and a small high pressure test station. 
The college has a field station and dock located on the 
Chesapeake Bay, a 26-foot" dies el -powered research 
vessel and a 16 -foot outboard sampling skiff. The selection 
of marine sampling and analysis instrumentation is 
complete. 

Practical experience includes six one-day cruises 
aboard the R/V Ridgely Warficld operated by the Chesa- 
peake Bay Institute. l*ield trips are conducted at marine 
research and engineering facilities in the Washington- 
Baltimore-Annapolis area. 

Additional college facilities available to the Ocean 
Engineering Technology program include: a machine 
shop, a structure and strength of materials lab, an 
engineering materials lab, a data processing center, an 
electronics lab and a field biology center. 

.. The college offers a two-year curriculum leading to an 
Associate in Arts degree in Ocean Engineering Technology 
with stong emphasis on technical subjects as a foundation 
for employment in ocean industry or government labs. 
The student has the option to emph«isize either mechanical 
or electrical subjects. 



OET 




General Oceanoi^raphy 


3 


GET 


114 


Field Oceanography and Water 








Chemistry 


4 


OET 


211 


Instrumentation for Ocean Industry 


4 


OET 


212 


Ocean Engineering Technology 


A 


OET 


214 


Marine Science Technology Seminar 


1 


ENG 


111 


Composition & Intro, to Literature\[^ 


3 


EXG 


112 


Composition &. Intro, to Literature II 




PHY 


111 


Fundamentals of Physics I 


4 


PHY 


. 112 


Fundamentals of Physics H 


4 


MATH ; 


: 121 


Algebra and Trigonometry 


4 


MATH 


122 


Math with Calculus I 


^ 


MATH 


123 


Math with Calculus II 


3 


GT 


112 


Technical Communications 


2 


GT 


111 


FORTRAN 


2 


ELECTRICAL OPTION 




EET 


111 


Fundamentals of Electronics 


5 


EET 


112 


Circuit Analysis 


5 


EICT 


211 


Communications Circuits 


5 


EET 


222 


Control Circuits & Systems 


" 4 


EET 


232 


Electronic Design & l"\'ibri cation 


3 


MECHANICAL OPTION 




MET 


111 


Engineering Graphics I 


3 


MET ' 


112 


Engineering Graphics II 


3 


MET 


121 


Manufacturing Process 


3 


MET 


122 


Intro, to Engineering Materials 


3 


MET 


241 


Statics and Strength of Materials 


4 


EET 


291 


Electricity I 


3 


EET 


292 


El^lricity H 


4 



The instructional stalf consists of the following: 

ELECTRICAL ENGINEERING TECHNOLOGY 

Liimatta, Peter E. , M.Ed.. Assistant Professor 
Millet*. Charles G . IV S. E. E. . Assistant Professor 
Smith. Robert J.. M. S. E. E. . Associate Professor 
Theisz, .1 r. . Gordon F. . M. E. E.. Assistant Professor 

MECHANICAL ENGINEERING TECHNOLOGY 

Bowers, Richard Ih. M.S. M. E.. Associate Pr-ofessor 
Lane. Sanford A. . M. S. E. T. . Assistant Professor 
Somers. George W.. M. S. M. E. . Assistant Professor 

OCEAN ENGINEERING TECHNOLOGY 

Gucinski. Hermann. BA. Assistant Professor 
Stibolt. Kenneth A.. M.S. M. E. . Assistant Professor 

To obtain further information, address all inquiries 

to: 

Kenneth A. Stibolt 

Assistant Professor. Director 

Ocean Engmeering Technology 

Anne Arundel Community College 

101 College Parkway 

Arnold, Maryland 21012 



UNIVERSITY-OF ARIZONA, 
'Tucson, Arizona 



Marine science activities at the University of Arizona 
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aro focused primarily t>n ihc Gulf of California. An inter 
departmental Marine Scienijes Committee, T-ieadquartered 
in tho Department of Biological Sciences, carries on an 
international, cooperative program with the Univorsidad 
do Sonora, Hormosillo, Mexico. The program has been 
in existence since 1958. The principal Mexican base of 
operations is the Puerto Penasco Marine Laboratory built 
by the Univorsidad de Sonora near Puerto Penasco, Sono- 
ra at the northern end of the Gulf of California. 'I'he labo- 
ratory is operated jointly by the two universities: it is 
located 219 road miles southwest of Tucson. Its faciltties 
include 650 sqr.are feet of indoor laboratory space and 
reference collections, shaded outdoor sc?a tables, and 
large, plastic-lined pools excavated in the boach sand, 
Tlie sea water system draws naturally filtered water from 
beach wells at a consistent termperature of 25°C t\°. 
The University of Arizona operates a nearby residence as 
a dormitory and classroom facility for visitors. 

About six kilometers of Shoreline in front of the marine 
laboratory and the class room /dor mi to ry have been set 
aside as a preserve under the joint administration of the 
two universities, for teaching and research purposes. 
Tidal variations exceeding 20 feet provide exposure of 
rich biotas in a diversity of littoral environments within 
a short distance of the marine laboratory. Small boats 
are available, but no major seagoing vessels are main- 
tained. 

The following degrees are offered: 

1. M.S. i n Biology, Hotany or Zoology , Department 
of Biological Sciences. . Students majoring in marine bio- 
logy may elect to lake the master's degree in cither bio- 
logy, botany or zoology, hitended candidates for the M.S. 
must present a minimum of about 32 hours of undergrad- 
uate preparation in biological sciences equivalent to the 
requirements for an undergraduate major in this depart- 
ment. They should have completed two years of chemistry 
(inorganic and organic), mathematics, through beginning 
calculus, and a year of physics. Deficiencies in under- 
graduate preparation must be made up. An official record 
of the student's performance in the Graduate Record 
Examination (Aptitude and Advanced Test in Biology), a 
full transcript of undergraduate course work, and three 
letters of recommendation are required of all applicants. 
The student must complete 30 graduate credit units in an 
approved graduate study program. Both thesis and non- 
thesis M.S. programs are available. 

2. Ph.D. in Biology, Botany or Zoology , Department 
of Biological Sciences. Students majoring in marine bio- 
logy may elect to take the doctorate degree in either bio- 
logy, botany or zoology. Intended candidates for the Ph. D 
must present undergraduate coursework as for the M. S. 
degree. GRK scores, transcripts, and letters of recom- 
mendation as described for the M. S. degree are required 

. of all applicants. In addition to the major, a suitable 
minor area must be selected, and the student must com- 
plete an approved, individually-planned graduate study pro- 

" gram including course work in the minor field. An ap- 
proved dissertation problem is required of all "students, 
and each must pass qualifying, preliminary and final oral 
examinations, and demonstrate achieved proficiency in 
one foreign language. 

The following courses are offered in conjunction with 
the above programs: 

UNDI::RGHADUAT1^ 

DlilPAUTMENT OF BIOLOGICAL SCIENCES 



240 


Oceanography 


2 


240L 


Oceanography Laboratory 


2 


242 


Marine Ecology 


5 


245 


Aquatic Resource Biology 


2 


245L " 


Aquatic Resource Biology Laboratory 


2 


266 


Comparative Physiology 


4 


276 


Marine Algae 


3 


280 


Invertebrate Zoology 


4 


282 


Ichthyology 


4 


290 


Animal Behavior 


2 


299 


Special Problems 


1-5 


299b 


Problems in Applied Marine Biology 


2 



DEPARTMEM r OJ- AtMOSPIltJRIC SCIENCES 

221 Pljysical Climatology 3 

227 Bioclimatology 3 

D!::PAirrMEXT 03- GEOSCICNCE5 

2if? Sedimentary Environments 3 

liVDKOLOGY AMD WATER RESOURCES PROGRAM 
(Inler-deparlmental) 

28 I Physical. Oceanology and Limnology for 

Ilydrologists 2 

DEPARTMENT OF AGRICULTURAL CHEMISTRY AND 
SOILS 

265 Mydrochemistry 3 

GRADUATE 

DEPARTMENT OK BIOLOGICAL SCIENCES 

340 Advanced Studies in Marine Biology 2 

400 Research 1-8 

410 Thesis " 1-8 

420 'Dissertation 1-9 

The instructional stfiff for the courses listed above con- 
sists of the following: 

DEPARTMENT Qi- BIOLOGICAL SCIENCES 

Baldwin, Howard A., M. S. , Research Associate 
I3arnard, .1. Laurens, Ph.D., Research Associate and 

Curator of Crustecea, Smithsonian Institution Syste- 

matics and Biology of Amphipods 
Brusca, Rochard M. , M.S., Research Associate and 

Resident Marine Biologist, Puerto Penasco 
Carlson, John S.-, Ph.D., Assistant Professor 
Ilendrickson, John R. , Ph.D., Professor 
Hoshaw, Robert W., Ph.D., Professor 
Mead, Albert R. , Ph.D., Professor 
Miller, Walter B. , Ph. D. , Assistant Professor and 

Curator of Invertebrates 
Pickens, Peter E. , Ph.D., Associate Professor 
Russell, Stephen M., Ph.D., Associate Professor and 

Curator of Birds 
Thomson, Donald A. , Ph. D. , Associate Professor and 

Curator of Fishes 
Ziebell, Charles D. , M.S., Lecturer and Assistant 

Leader, Arizona Cooperative Fishery Unit 

DEPARTMENT OF ATMOSPHERIC SCIENCES 

Hastings, J. Rooney, Ph.D., Professor 
Sellers, William D. , Ph.D., Professor 

DEPARTMENT OF GEOSCIENCES 

Schreiber, .loseph F. , Jr., Ph.D., Professor 

HYDROLOGY AND WATER RESOURCES PROGRAM 
(Inter- departmental) 

Simpson, Eugene S. , Ph.D., Professor 

DEPARTMENT OF AGRICULTURAL CHEMISTRY AND 
SOILS 

Dutt, Gordon R., Ph.D., Professor 

To obtain further information about the above provrams 
all inquiries should go to: 

Dr. J. R. Hendrickson 
Coordinator, Marine Sciences 
Department of Biological Sciences 
The University of Arizona 
Tucson, Arizona 85721 



The following degrees are also offered: 

1, Ph.D. in Gcologlcnl Knginecring . Candidates spe- 
cializing in ocean engineering may obtain a Doctor of 
Philosophy in Geological Kngineering. A suitj»bl(.* minor 
and an approved dissertation project are required by the 
department. The candidate will «lso be requlreti to de- 
monstrate proficiency in one foreign language and to com- 
plete approved courses in sli^tistics and computer tech- 
niques. 

2, M.S. in Geological Kngine c ring . Candidates for fi 
Master of Science in Geological ICngineering specializing 
in ocean engineering, will be required to coniplete 30 units 
including a thesis and to pass a final examination co;<, :.v:->g 
both the thesis and course work. 

The following courses are offered in conjunction with 
the above ppograms: 

DlSP.^in'MKNT OF MINING AND GKOLOGICAL KNGl - 
NEKRING 



G K O L OG I C A L 1 : N G 1 N 15 15 lU NG 

206 Engineering Geology 

208 Ocean Kngineering 

220 Geophysical l3xploration 

238 Design of Exploration Programs 

399 Seminar 

410 Thesis 

'420 Dissertation 

MINING KNGINEKRING 



3 
3 
3 
3 

1-3 
1-8 



Courses in marine biology for undergraduates arc ftn 
the planning stage for 1973-74 and thereafter. 

A 65-foot vessel, the R/V. A. K. VerrilU and thr 
library of M13L, among ^he finest marine biological li- 
braries in the country, are available to BUMP students. 

The following! degrees arc offered: 

■A. M. in Biology, specializing in marine biology, re- 
quiri^.ig eight graduate- level soinester courses (32 credit 
hours), presentation of a master's thesis and i; reading 
knowledge of one major foreign language (french, ger- 
man or russian). 

Ph. D. in niology ^ specializing in marine biology, ro- 
iuiring successful completion of eight graduate-level 
r^emestcr coui'ses (32 credit hours) beyond the A.M., n 
reading knowledge of one major modern foreign language 
(if not already demonstrated for the A. M. ), successful 
completion of qualifying examination, and presentation of 
a Ph. D. thesis, with oral examination. 

The following six- week intensive courses are offered: 



Ul 727X Marine Invertebrate Zoology 

BI 72 9X . Marine Kcology 

Rl 725X Ichthyology 

RI 781X Seminar in Marine Biology 

HI 783X Seminar in Marine Biology 

BI 935X Research in Marine Biology 

BI 730X I^nvironmi-ntal Physiology 

BI 732X Marine Miorq)hj'tes 

BI 782X Seminar in Marine Biology 

BI 784X Seminar in Marine Biology 

BI 936X Research in Marine Biology 



231 



New Techniques in Mining 



The instr'uctional staff for the coursQs listed above con- 
sists of the following: 

Abel, .John , D. Sc. , Associate Professor 
Lacy, Willard C, , Ph.D., Professor 
Peters, William C. , Ph.D., Professor 



In addition, on campus in Boston the following related 
courses are offered: ■ 



BI 415 Marine Botany 

GG 541 Oceanography 

GL 503 Marine Geology 

GL 533 Marine Paleoecology 

BI 520 Topics in Marine Zoology 



To obtain further information, address all inquiries to: 
Dr. Willard C.Lacy ■ 

Deptment of Mining and Geologic^al Kngineering 
The University of Arizona 
Tucson, AZ 85721 



The instructional staff for the courses listed above 
con.sists of the following: 

BIOLOGY 



Humes, Arthur G., Ph.D., Professor 

Lang, Frederick, Ph. D. » Assistant Professor 

Read, Kenneth R. H. , Ph. D. , Associate Professor 

Tiffney, Wesley N. , Professor 

Valiela, Ivan, Ph. D. , Assistant l^rofessor 



GFOGUAPIIY 



Batchelder, Robert B. , Ph.D., Professor 
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BOSTON UNIVERSITY 
MARINE BIOLOGICAL LABORATORY 
Woods Hole, Massachusetts 02543 

The Boston University Marine Program (BUMP) is a 
program' in marine biological sciences primarily for gra- 
duate students but open to a small number of selected 
undergraduates. It includes the following:. 

Basic courses in marine biology presented annually 
during the academic year (September- May) by BUMP 
faculty in residence at the Marine Biological Laboratory 
at Woods Hole. 

Seminars in marine biology with the participation of 
BUMP faculty and visiting marine scientists. 

Opportunities for research and for research training 
in marine problems, made possible by the availability of 
facilities at MBL, on campus in Boston and at the New 
England Aquarium in Boston. 

Opportunities for qualified graduate students from 
other institutions to take courses and seminars in BUMP 
on a "leave of absence" basis from their home institution 
with academic credit available for transfer from the Bos- 
ton University Graduate School. 



GEOLOGY 

Brownlow, Arthur H. 
Caldwell; Dabney \V. ; 
Cameron, Barry W. , 



, Ph.D., Associate Professor 
Ph.D., Associate Professor 
Ph. D. , Assistant Professor 



To obtain further information, address all inquiries 
directly to: 

Dr. Arthur G. Humes, Director 
Boston University Marine Program 
Marine Biological Laboratory 
Woods Hole, Massachusetts 02543 



BOWLING GRKEN STATIC UNIVERSITY 
Bowling Green, Ohio 43403 

Bowling Green State University offers courses in 



\ 



marine science within the framework of the Departments 
of liiology and Geology. 

Tho Department of Biology is located in a modern, 
scvon-year-old Life Sciences Building which is well equip- 
ped with research and teaching instruments and facilities 
commensurate* to a Ph. D. degree-granting department. 
The facilities include a sizeable marine laboratory equip- 
ped with numerous fiberglass aquaria of 10, 3C, and 250 
gallon capacity, pH meters, precision balance, refrac IO- 
meter, temperature control incubators, refrigerators and 
a froezcr. Additional equipment for research projects is 
available in the department. The department offers a 
nv\mber of aquatic oriented courses including a marine 
biology course with field trip and various marine semi- 
nars. The university is aifilialed with the Gulf Coast Re- 
search Laboratory, Ocean Springs, Mississippi and with 
its summer courses in addition to those In the department, 
students can gain a background in marine biological sci- 
ence. 

Tlie Department of Geology maintains a marine science 
laboratory with aquariums and other equipment essential 
to growing small organisms. The department also has a 
paleobiology laboratory for the -study of fossils, a sedi- 
montology laboratory, a geochemistry laboratory, and an 
x-ray analysis facility. Research equipment includes grab 
samplers and coring devices, salinomeler, portable pH 
meters, underwater photographic equipment, wet suits, 
water lest outfits, sieve sets, plankton nets, settling tube, 
refrigerators, microscopes and photomicrographic equip- 
ment, :nieroorganlsm culture equipment, and 11-foot 
boat with motor. The department maintains a houseboat 
as a field station at the Newfound Harbor Marine Institute, 
Hig Pine Key, Florida. The marine geology course in- 
cludes a two-week field trip to the marine environment, 
and a summer field course in modern marine environ- 
ments is offered. 

The departments of biology and geolpgy offer both the 
H 3. and tho M.S. -.vith concentrations in marine science. 
1i.e follc-.vi.ng degrees are offered: 

^' S' in Biology Requirements: 48-50 quarter 
.hours (minimum) In biology, organic chemistry with labor- 
atory required and biochemistry, calculus and physics re- 
commended. 

2. B. S. in Geology . Requirements: a student may 
elect to specialize in paleobiology.' 

3. M. S. in Biology or Geology. -Requirements: 45 
quarter hours minimum degree program and a formal 
thesis. 

The following courses are offered in conjunction with 
the above programs: 



UNDT^RGRADUATE 

Bio 106 General Botany 

Bio 107 General Zoology 

Bio 208 Basic Physiology 

liio213 Environmental Biology 

Bio 251 General Genetics 

Bio 401 Introduction to Biological Research 
Bio 405. General Parasitology 

Bio 408 Animal Physiology 

Bio 409 Invertebrate Zoology I 

Bio 410 Invertebrate Zoology II 

Bio 413 Bacteriology 

Bio 424 Algology ^ . 

Bio 425 Limnology 

Bio43l7 

433 Morphogenesis of Vertebrates I, Develop- 
ment, II. and II. Comparative Anatomy. 

Bio. 436 Cytology 

Bio 472 Ichthyology 

Bio 474 Marine Biology (inc. Field Trip) 
Bio 



3 
3 
5 
■ 5 
5 

3-6. 

. 5 
5 
5 
5 
5 
5 
5 



15 
5 
4 
5- 



Bip 
Geo 



Geo 



478- 
487 

490 

302- 

303 

307- 

308 



Courses at Gulf Coast Research Lab 
Seminar: Topics in Marine Biology 

Invertebrate Paleontology 

Sedimentary Petrology and Stratigraphy 



Geo 


310 


Geomorphology 




4 


Geo 


480 


SemitiHr in Geology 




3 


Geo 


490 


Geological Problems 




-4 


Geo 


412 


Advanced Illstoncai Geology 




4 


Geo 


431 


Introduction to Geochemistry 




4 


Geo 


432 


Geophysics 




3 


Geo 


433 


Stratlgraphlc Chorology 




4 


Geo 


472 


Marine Geology and Paleobiology 




4 


Geo 


496 


Field Course in Modern Marine Environ 










ments ^ 




9 


GRADUATE 








Geo 


512 


Sedi mentology 




5 


Geo 


513 


Sedimentary Petrogra(i*jvy 




5 


Bio 


515 


Comparative Physiology 




5 


Bio 


516 


P ro to?. 00 logy 




5 


Geo 


523 


Analysis of Sedimentary Structures 




4 


Goo 


529 


Advanced Invertebrate Paleontology 




5 


Geo 


533 


Pal eo ecology 




5 


Geo 


535 


Mi c ro paleontology 




5 


Geo 


538 


Geochemistry of Sediments 




5 


Geo 


54& 


Pleistocene Geology 




5 


Geo 


546 


X-ray Analysis 




5 


Geo 


550 


Research Seminar 


I 


-5 


Geo 


551 


Seminar in Invertebrate Paleobiology 


3 


-5 


Geo 


552 


Seminar In Paleobiology of Micro- 










organisms 


3 


-5 


Geo 


555 


Seminar in Paleoecology 


3 


-5 


Geo 


556 . 


Seminar in Marine Sedimentation 


3 


-5 


Geo 


557 


Seminar in Geochemistry of Diagenesis 


3 


-5 


Geo 


558 


Seminar in Geomorphology and 










Pleistocene Geology 


3 


-5 


Bio 


577 


Problems in Marine Zoology 


5 


-9 


Geo 


"593 


Advanced Field Geology 


1 


-9 


Geo 


598 


Research Problems 


1 


-5 


Geo 


599 


Thesis Research 


1 


-9 



The instructional staff for the courses listed above con- 
sists of the following: . 

BIOLOGY 



Acker, G. Gerald, Sc. D, , Professor 
Brent, Morgan M, , Ph.D., Professor - 
Crang, Richard E. , Ph.D., Associate Professor ■ 
Groat, Cynthia S., M. A. , Instructor 
Hallberg, Carl W. , Ph.D., Associate Professor ■ 
Harmon, Shirley A., Ph.D., Associate Professor 
Lo>3ve, Hex L. , Ph.D., Assistant Professor 
Martin, Elden . W., Ph.D., Associate Professor 
^ Oster, Irwin I. , Ph.D., Professor 

Rabalals, Francis C. , Ph.D., Associate Professor 
Sehurr, Kirl M, , Ph.D., Associate Professor 

GEOLOGY 

Floyd, Jack C. , M. A. , Instructor 
Hoare, Richard D. , Ph.D., Professor ■ 
Kahle, Charles F. , Ph. D, , Professor 
Owen, Donald E. Ph. D. , Associate Professor 
Stelnker, Don C. , Ph.D., Assistant Professor 

To obtain further information, address all inquiries 
directly to: 

Mrs. Cynthia S. Groat 
Department of Biology 
Bowling Green State University 
, Bowling Green, Ohio 43403 
(419) 372-2058 



BRAZOSPORT COLLEGE 

500 College Drive 
Lake Jackson, Texas 77566 

Regular classrooms average 576 square feet in area 
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and arc utilized on a flexible basis, i.e. , drafting class- 
room, equipped with drafting tables and stools are uti- 
lized for navigation classes, electronics laboratory and 
classrooms for marine electronics, etc. , contingent upon 
project needs and classroom laboratory availnbility. Of- 
fice space specifically assigned to the project is proi^^rarn- 
•med at 96 square feet and laboratory -bay areas at 3, 072 
square feet. Equipment in the categories of navigational, 
seamanship, fisheries, engineering, marine electronics, 
diving, fire fighting, furniture and text and reference 
material are available to the project. 

Training vessels inc.'ude the Big M and the Lady Anna 
which are 65 'foot steel-.iull, twin-''v''Sel vessels. The 
Miss Freeport , a 135-foot industrial type «/essel is also 
used. 

Continuation in the program for the second yaar will 
lead to an Associate of Applied Science degree; the sum- 
mer is encouraged for certificate program students and 
required in the degree program. 

The foilowing courses are offered in connecUnn with 
the above program. 



dcea 102 Oceanography I 

Ocea 104 .Seamanship I 

Ocea 124 Navigation 1 

Ocea 103 Oceanic and Marine Tech I 

Ocea 123 Marine Engineering Tech I 

Ocea 114 Seamanship II 

Ocea 134 Navigation 11 

Ocea li3 Oceanic and Marine Tech If 

or ' ' 

Ocea 133 Marine Industrial Applications 

Elect 133 Marine Electronics 

Math 173 Technical Math I 

Ocea 106 Oceanic and Marine. Tech III ■ 

Ocea 202 Oceanography It 

Ocea 203 Seamanship III 

Bus 113 Business Communications 

Math 183 Technical WJath U 

Phy 204 Technical Physics I 

Ocea 213 Seamanship IV 

Ocea 223 Marine Engineering Tech II 

Ocea 244 Oceanic and Marine Tech IV 

or 

Ocea 254 Marine Industrial Applications II 

Phy 214 Technical Physics* II 

Ocea 263 Marine Resources 



Full time instructors in the Department of Oceanic and 
Marine Technology: 

John G. Gunning, B. S. , Assistant Professor 
E. D. Middleton, B. S. , Assistant Professor 



Science and Doctor of Philosophy dograes in the marine 
aspects of the basic sciences. Offices and laboratorjcs 
are on the university campus at Point Groy-v^ibout six 
miles west of the centre of Vancouver, l*'iold work is 
carried out on research vessels made available by federal 
government agencies from !'he 40-mfcrer C. S. S. Vector 
to the 77-metcr C. N. A. V. Endeavor . Pacililies are 
av.?>ilablo for work in botany, chemistry, grology, geo- 
physics, mathematics, physics and zoology. The present 
research emphas/?s are on coastal and fjord estuary stu- 
dies, aic/sea interaction and structure of the continnntal 
shelf am;! slope. The institute has a PDP-12 computer 
and the university has an IBM 360/G7. 

The following degrees are offcrfcd: 

1 . M.S. in botany, chemistry, geology, geophysics, 
matliematics, physics or zoolog y: 

a. Entrance requi rement is an honours B. S. in the 
appropriate field. 

b. rifteen units of credit including six for thesis , 
research (one unit of credit is given for a 25-hocir 
lecture course). 

c. Comprehensive examination in some departments. 

d. Research and thesis. 

e. Language requirement -reading knowledge. of one 
foreign language if requir&d by supervising committee. 

2. Ph.D. in the same fields : 

a. Entrance requirement is a master's degree, or a 
bachelor's degree with first class honours standing, or a 
successful first graduate year on a master's program 
with clear evidence of research ability. 

b. Courses as required by supervising committee 
'(minimum of fifteen units if directly from B. S. degree 
including first class average for nine units minimum in 
first year). 

c. Comprehensive examination in most fields" 

d. Original research and presentation of thesis. 

e'. Language requirement as determined by super- 
vis'Tig committee. 

f. Public examination and defence of thesis. 

Although there is no formal program in ocean engi- 
neering yet, some graduate students in civil, electrical, 
and mechanical engineering are proceeding on marine 
oriented M. A. S, , and Ph. D. programs in the Faculty of 
Applied Science in conjunction with the Institute of 
Oceanography. \ ■ r ... 

Degree recipients in recent yoacs: \ 
M.S. Ph,D. 

1971 1 4 

1972 6 5 . ■ 
The following courses are offered: 



To obtain further information, address all inquiries 
directly to: 

Mr. E. D, Middleton,. Director 

Oceanic and Marine Technology. 

Brazosport College 

500 College Drive 

Lake Jackson, Texas 77566 

Tele: (713) 265-6131 



UNDERGRADUATE COURSES 

OCEANOGRAPHY 

400 Introduction to Synoptic Oceanography 

401 Introduction to Dynamic Oceanography 

402 Introduction to. Chemical Oceanography 

403 Introduction to Biological Oceanography 

404 Introduction to Geological Oceanography 



GRADUATE COURSES 



OCEANOGRAPHY 



• UNIVERSITY OF BRITKH COLUMBIA 
Vancouver 8, B. C, , Canada 

The Insr.tute of Oceanography is a part of the Faculty 
of Graduate Studies of the University of i3ritish Columbia 
and provides facilities for work toward the Master of 



501 Advanced JSynoptic Oceanography 

502 Advanced Chemical Oceanography 

503 Oceanographic Methods 

505 Special Advanced Course 

506 Marine Phytoplankton 

507 Zooplankton Ecology 

508 Air-Sea Transfer Processes 

509 • Biological Oceanographic Mechanisms 



BOTANY 



510 Marine Phycology: 



o 
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512 Practical Marine Phytoplankton Study 1 

517 Aquatic Mycology 3 

ZOOLOGY 

511 Advanced Marine Zooplankton 2 
GEOLOGY 

519 Seminar in Scdimcntology 1.5 

5^0 Problems ill Sedimontology 1«5 

~ PHYSICS 

537* Advanced Dynamic Oceanography 1 

538 Fluid Mechanics 1 

539 Waves and Tides 2 

540 Turbulence ' 2 
441 Introductory Meteorology 1 

541 Dynamic Meteorology ' .1 

542 Waves in Rotating Fluids 1 



(The figures to the right of the page indicate the unit 
value of the course. One unit represents one lecture, 
per week for the winter session of 25 weeks, or the 
equivalent. ) 

The instructional staff in the Institute includes: 

BOTANY 

Hughes, G. C. , Ph.D., Associate Professor 

Scagel, R. F. , Ph.D.. Professor 

Taylor, F. J.H. , Ph.D., Associate Professor 

CHEMISTRY * . ' 

Grill, E,V. , Ph.D., Assistant. Professor 

GEOLOGY 

Chase, R. L, , Ph. D. , Associate Professor 
Mathews, W. H. , Ph. D. , Professor 
Murray, J.W, , Ph.D., Associate Professor' 

GEOPHYSICS 

Clowes, R. M. , Ph.D., Assistant Professor 
MATHEMATICS 

Mysak, L. A. , Ph. D. , Associate Professor 

PHYSICS . 

Burling, R. W. ; Ph.D., Professor 
Cameron, W. M. , Ph.D., Honorary Professor 
LeBlond, P, H. , Ph. D. ^ Associate Professor 
Miyake, M. , Ph. D. , Associate Professor 
Pickard, G. L. , D. Phil. , Professor 
Pond, G. S. , Ph.D., Associate Professor 
Stewart, l^. W. , Ph.D., Honorary Professor 

ZOOLOGY 

Lewis, A.G., Ph.D., Associate Professor 
Parsons, T. R. , Ph.D., Professor 

To obtain further information, address enquiries to: 

Dr. G. L. Pickard, Director 

Institute of Oceanography 

The University of British Columbia 
^Vancouver 8, B.C., Canada 
' Phone: (604) 228-2482 



BROWN UNIVERSITY 
Providence. RlVode Island 02912 

Research and training in the marine sciences is un- 
dertaken at Brown in the Department ef Geological Sci- 
ences. In addition io programs within the department, 
ii cooperative effort in the marine sciences exists between 
Brown University and the Woods Hole Oceanographic 
Institution. As needed by individual students, coopera- 
tive programs ox Study and research progran)s operated 
jointly by Brown, Lamont-Doherty Geological Abserva- 
tory and Oregon State University, the student has access 
to extensive ccPections of aoep-sea cores. Ocean~_ 
going research is conducted with Woods Hole Occano- 
. graphic Institution. 

Degrees off e red: - 

A. B. . Sc. B. . in Marine Sciences. This is an independ- 
ent concentration program structured in consultation with 
the departmental undergraduate advisor. Courses from 
chemistry, biology, geology, and physica are included 
(three recipients in 1972), 

M^Sc. in Geological Sciences, specializing in marine 
sciences. Requirements: Successful completion of an 
integrated program including a minimum of eight semes- 
ter courses, no more than two of which shall be research 
course^» and demonstration of research capability (two 
recipients in 1972). 

Ph. D. in Geological Sciences, spec i alizing in Marine 
Sciences . Requirements; Successful completion cf course 
work on original thesis research and demonstration of 
language proficiency (three recipients in* 1972). 

UNDERGRADUATE 



Geol 


7 


Introduction to the Ocean 


4 


Gcol 


28 


Pollution and the Environment 


4 


Gool 


112 


Oceanic Paleoecology 


4 


Geol 


121 


Oceanography 


4 


Geol 


191, 192 


Undergraduate Research 


4 


GRADUATE 






Bio 


284 " 


Vertebrate Paleontology 


4 


Geol 


219, 220 


Seminar in Micropaleontology 


4 


Geol 


223 


Advanced Sedimentary Petrology 


4 


Geol 


291- 


Special Topics 


4 


Geol 


211. 


Thesis Research 


4 



The Instructional Staff 
Biology 

Quevedo, Walter, Ph. D. , Professor 
Geology 

Imbrie, John Ph. D. , Professor 
Berggren, William Ph. D. , Professor 
Matthews, RobleyPh. D, , Professor 
Giletti, Bruno Ph. D. , Professor 



UNIVERSITY OF CALHJ-ORNfA 

Instructiont; on marine related topics are available on 
all interdepartmental UC campuses. Ho\yever, degree r 
programs in marine science are offerjed only at Berkeley 
(undergraduate major in marine biology) and at San Diego 
(graduate instruction leading to M. S . and Ph. D. in oceano- 



graphy, marine biology and earth scicn'jes at Scripps 
Institution of Oceanography), 

Since course credits arc transferable by consent we 
are listing all UC campuses offering marine-related in- 
structions. There arc University of California entries 
for Berkeley, Bodega Marine Lab, Davis, Irvine, Los 
Angeles, Riverside, Santa Barbara, Santa Cruz and 
Scripps. One additional course is offered at Hastings 
College of .Law, an affiliated unit of the University of 
California, on "Law of the Sea, " two credit hours, in- 
quiries about this may be directed to Dr. Richard B. 
Glickman. Hastings Colli?gc of Law, 198 McAllister 
Street, San Francisco, CA 94102 



in tht? College of l^ngine<?ring. Students spoeializing in 
ocean onginoering may obtain oith('r a scionUfit: or a pro- 
fessional degree, depending on the (.»mpha.sis of tlie pro- 
gram they pursue. The df»greo.s, Mastot' of Science.' nnd 
Doctor of Philo??ophy in Knginooring or Knginconng Sci- 
ence , are granted upon completion of programs ompha- 
si;:ing theory, research and design: the professional d»^- 
grees, Master of l-Z nginoering and I^octor of Engineering , 
are granted upon completion of programs emphasizing 
economic and technical problems arising in the profes- 
sional practice of engineering. . 

The Ocean Engineering Program within the College of 
Engineering includes the following departmt»nts: Civil 
Engineering, Materials Science and Enginetving, Mecha- 
nical Engineering and N'aval Architecture. The* Institute 
of Marine Resources sponsors research in inorganic ma- . 
rine resources, chiefly on the chemical and geological 
properties of ocean-bottom sediments in coopLM'ation with 
the Ocean Engineering Program. 

The following courses are offered in conjunction with 
the abovt? programs: 



UNIVERSITV OF CALIFORNIA 
Berkeley, California 94720 

UC Berkeley offers marine-related programs in bio- 
logy and in engineering. In the life sciences, instruction 
and research are shared between the Berkeley campus and 
the Bodega Marine Laboratory (BML). Oceanographic re- 
search vessels are available in the bay area through ar- 
rangements with the U.S. Geological Survey and the U.S. 
Bureau of Mines, and in San Diego through the marine 
facilities of Scripps Institution of Oceanography. 

An undergraduate major in marine biology is offered by 
the Department of Instruction in Biology on the Berkeley ' 
campus. Lower division courses: ten specified science 
courses. Upper division courses: 14 specified courses, 
one quarter course or summer course (4 unit minimum) 
at a marine laboratory Is required, additional units to 
complete a minimum of 45 units in upper division work in 
the major. Graduate degrees (M. A. and Ph. D. ) with 
emphasis on courses and research in marine fields are 
offered by the Department of Botany and Zoology and 
others. The university herbarium house's the largest col- 
lection of marine algae in the United States. 

In engineering disciplines, extensive facilities are as- 
sociated with the Berkeley campus and the nearby Rich- 
mond Field Station. A partial listing follows: 'Ayd raulib 
Engineering Laboratory -deep wave channel; wind-wave 
tank, basin, and channel; wave and towing tank; model 
basins; sediment samplers, and electronic analog-to-digi- 
tal converter (HYDRA system). Naval Architecture Labo - 
ratory- model towing tank, ship impact machine, and ship 
structure test machine. Sanitary Engineering Research 
Laboratory - treatment and reclamation of industrial. and 
domestic wastes, and apparatus for study of water pollu- 
tion problems related to radio-active, wa'stes, water re- 
sources, and air pollution. Sea Water ConversiTm Labo- 
ratory- experimental unit for demineralizing sfiawater 
through-solar distillation, electrodialysis, reverse os- 
mosis, and ion exchange methods. Soil Mechanics Labo- 
ratory- strength testing with universal testing machine 
(four million-ton capacity), strain loading machine, tri- 
axial compression cells, shaking table, earthquake load- 
ing machine, and eight-channel oscillograph. Structural 
Engineering Materials Laboratory -study behavior under 
load of structures and models using elastic displacement, 
strain measurement, moire-effect, and photoelastic 
methods, control rooms provide wide range of. tempera- 
ture and humidity parameters. 

Access to the U. S, Corps of Engineers Bay Model, 
Sausalito, and U.S. Geological Survey Pacific Coast Ma- 
rine Geology, Menlo Park are offered. 

No one particular engineering discipline includes all 
the ramifications of ocean engineering. As a consequencci 
there is no department of ocean engineering, and no de- 
gree in ocean engineering as such. Ocean engineering is 
a graduate option in several of the established departments 



D E PART M E N T OI-^ CI V I L ENGINE H ( NG 



CE 


201 A 


Physical Oceanology 


W 


CE 


20 IB 


Chemical Ocoanology 


3 


CE 


201C 


Geological Oceanology 


3 


CE 


2 05 A 


Coastal Engineering 


3 


CE 


205B 


Coastal Engineering 


3 


CE 


206A 


River Hydraulics and Sedimentation 


3 


CE 


206B 


River Hydraulics and Sedimentation 


3 


CE 


206C 


River Hydraulics and Setll mentation 


3 


CE 


207 


Advanced Hydraulic Design 


3 


CE 


208 


.Advanced Hydraulic -Structures Lal)oratory2 


CE 


226 


Random Vibrations of Structural Systems 


4 


DEPARTMENT OF MECH.ANICAL E'NGINEERING 




ME 


164 


Engineering .^ero-and Hydro -Dynamics 


4 


ME 


262 


Theoretical Hydrodynamics 


4 


ME 


263 A 


Viscous Fluid I'Tow 


4 


M E 


263B 


Viscous ]'*luid Flow 


4 


ME 


2 70A 


Geophysical Fluid Mechanics 


3 


ME 


270B 


Geophysical Fluid Mechanics 


3 


ME 


270C 


Gebphysical Fluid Mechanics 


3 


ME 


290K 


Turbulence 


3 


ME 


290N 


Corrosion 


4 


AM 


283 


Wave Propagation in Elastic Media 


4 


A M 


2Q0C 


Acoustic Wave Tropagation 


3 


AM 


290E 


Selected Topics in Wave Propagation in 








Anelastic Materials 


4 


DEPARTMENT OF MATERIALS SCIENCE AND ENGI- 




NEERING 






I- 


200 


Applied Geophysics 


4 




204 


Electrical, Magnetic, and Gravity 








Methods 


5 


EG 


lOA 


Electronic Instrumentation in Geophysical 








Engineering 


3 


DEPARTMENT OF NAVAL ARCHITECTURE 




NA 


151 


Statistics of Naval Architecture 


3 


NA 


152A 


Ship Resistance and Propulsion 


3 


NA 


152B 


Ship Dynamics 


3 


NA 


153 


Marine Engineering 


5 


NA 


154A 


Ship Design 


3 


NA 


154B 


Ship Design 


3 


NA 


2 4 OA 


Theory of Ship Structures 


3 


NA 


240B 


Theory of Ship Structures 


3 


NA 


240C 


Theory of Ship Structures 


3 


NA 


241A 


Hydrodynamics of Ships 


3 


NA 


241B 


Hydrodynamics of Ships 


3 


NA 


241C 


Hydrodynamics of Ships 


3 


NA 


242 


Advanced Ship Design 


3 


NA 


290 


Advanced Graduate Study in Naval 








Architecture 3- 


16 



11 



The instructional staff for the courses listed above 
consists of the following; 

DKPARTMKXT OF BOTAXY 

West, Ilohn, A., Ph.D., Associate Professor 

nKPARTMKtVT OF CIVIL EXCiyCKRIXG 

Clough, K. W. , Jr., Sc. D. , Professor of Civil Hngi- 
neormg 

Duncan, J. M. , Ph.D., Assistant Professor of Civil 
Engineering 

Kinstein, EI. A, , D. S. T. , Professor of Hydraulic Bn/ji- 
neeinng 

Fischer, U. 13. , Ph. I). , Assistant Professor of Hydrau- 
lic ICngineering 

Home. A. .1. , Ph. p. , A.ssislant Professor of Sanitary 
Hnginooring ' • 

.Johnson, J. W. , M. S. , Professor of Hydraulic Kngi- 
n(?oring, Director of Hydraulic Hngineortng Lab. 

Kaufman. W. J. . Professor of Sanitary and Radiolo- 
gical lingineering, Director of Sanitary Engineering 
l^esoarch Lab. 

Lin, T. y. , M.S. , Pro/essor of Civil Kngineering 

Lysmer, J., Ph.D., Assistant Professor of Civil 
Kngineering 

McGuahey. P. n. , M. S. . -■ Professor of Sanitary I-Jngl- 

neoring and Public Health, limeritus 
Mitchell, .L K. , Sc. D. . Associate Professor of Civil 

Engineering 

Moffill. K. H. , M. C H. , Professor of Civil /-Ztigi- 
neering 

Oswald, W. J. , Ph. D. , Professor of Sanitary Kngi- 
neering 

Pearson, IZ. A. , Sc. D. , Professor of Sanitary lilngi- 
neering. Chairman, Division of Hydraulic and Sani- 
tary Engineering 

Ponzicn. .J., Sc. O. , Professor of Civil Engineering 

Seed, n. B. , Ph. D. , Professor of Civil Kngineering, 
Chairman, Department .of Civil Engineering 

Selleck, R. E. , ph. D. , Associate Professor of Sani- 
tary Engineering 

Thomas. J. K., Ph.D., Profes;:,or of Sanitary Engi - 
nee ring 

Wicgel. a L. , M.S. , Professor of Civil Engineering 
Wilde, p., Ph.D., Assisant Professor of Hydraulic 

rCngineering and Research Oceanographer, Institute ' 

of Marine Resources 
Witherspoon, P. A. , Ph. D. , professor of Geological 

Engineering 



DEPARTMENT OF MATER IALS SCH^NCE AND ENGl- 
NEERING '' 

Kuerstenau, D. W. , Sc. D. , Professor of Metallurgy 
Morrison, H. F. , Ph.D., Associate Professor of 

Geological Engineering 
Rodgers, P., Ph.D., Assistant Professor of Geo- 
physical Engineering 



DEPARTMENT OF MECHANICAL ENGINEERING 

Corcos, G. M.^ , Ph. D. , Professor of Aeronautical 
Sciences 

Cornet, L, Ph.D., Professor of Mechanical Engi- 
neering 

Holt, M., Ph. D, . Professor of Aeronautical Sciences 

Howe, E. D. , M. S. , Professor of Mechanical Engi- 
neering, Emeritus 

Laird, A, D. K. , PJi. D, , Professor of Mechanical 
Engineering, Director of Sea Water Conversion Lab 

Laitone, E. V. , Ph. D. , Prijfessor of Aeronautical 
Sciences 

Sherman, F. S. , Ph. D. , Professor of Aeronautical 
Sciences 

Spiegler, K. S. , Ph.D., Professor of Mechanical 
Engineering 



- DEPARTMENT OF XAVAL ARCHtTECTCRE 

Paulling, J.R.,.)r. , D. Eng. , Professor 
Schade, H. A. , Dr. Ing. Professor Emeritus 

Sibul, O, .)., M.S., Lecturer 
Webster, W. M. , Ph.D., .Acting Associate Professo** 
Wehausen, J. V, , Ph. D. ,' Professor of Engincenn;.' 
Science, Chairman, Department of Naval Architecture 

DEPARTMENT OF PALEONTOLOGY 

.Arnold, ^Cach M. , Ph.D., Professor 
l^erry, William B. N. , Ph.D., Professor 

DEPARTMENT OF ZOOLOGY 

Ghilelin, Michael T. , Ph.D., Assistant Professor 
JL'jnd, Cad<?i H. , J'h. D. , Professor 
Pressick, M. L. , Ph. D, , .^ssistant Professor 
Smith, Ralph , Pli. D. , Professor 

To obtain fuf'thcr information, address all inquines 
di rcctly to: 

Proffissor O. Wilde, Chairman 

Committee on Engineering- in the Ocean Environment 
College of Engineering 
University of California 
Berkeley, California 94720 

-OH- 

J. A. West 

Department of Botany 
L'niversLty .-if California 
Berkeley, California G4720 



UNrVERSlTV OF CALIFORNIA 
BODEGA MARINE LABORATORY 
Bodega Bay, California 94923 

The Bodega Marine Laboratory (BML) is a research 
and teaching facility of the University of California. It 
is not a degree granting part of the. university although it 
provides support for degree programs offered by the ■ 
academic departments of the Berkeley and Davis cam- 
puses. Courses in support of degree programs are of- 
fered at BML and graduate students are in full time resi- 
dence carrying on thesis research. Admission of students 
to the degree programs is controlled by the academic ■ 
departments and Graduate Division of .the regular univer- 
sity campuses. 

The laboratory is situated on a 326-acre biological 
refuge located on the outer coast of Bodega Head; the pro- 
perty includes more thana mile of rocky shoreline, short 
stretches of sandy beach, and mixed mud and sand flats 
in Bodega Harbor. The laboratory building houses 25 
modern research laboratories and two teaching labora- 
tories. Equipment and facilities are available for work in 
biochemistry, physiology, developmental biology, micro- 
biology, ecology, botany, zoology, and marine geology. 
The laboratory is provided with running raw and filtered 
sea water which is pumped directly from the ocean. A 
large aquarium i-oom contains numerous water tables and 
aquaria, the latter up to 1, 000 gallons. Special facilities 
include dark rooms (some equipped with running sea 
water), constant temperature rooms, an electron micro- 
scope and a well equipped machine and wood shop. Three 
inboard powered vessels ranging from 22 to 38 feet are 
available to support shallow water and near shore re- 
search ^s well as several outboard powered boats for 
work in the harbor or nearby estuaries.' 



The degrees of Master of A rts and Doctor of Philo- 
sophy in botany, geology and zoology are offorerl by the 
Departmc»nts of Botany, Clrjology and Zoology of the 
Berkeley and BaviiS Campuses for researcih carried out 
at th*? Bodega Marine Laboratory. Coursii's at the labora- 
tory are credited toward degree work on these and other 
campuses of the University of Californin, 

Degrees granted" in 1971-72: 

Ph, 0, in zoology 10 
Ph, D. in botany 1 
M, A, in geology 2 
M. A, in engineering 1 

The following courses are offered at BML in conjunc- 
tion with the degree programs: 

U N i ) E RG W A U U A T f- CO I f KS F:S 

Botany 104 . 

Marine Botany (10 units) Pull time studvj in tlie first 
six weeks of the summer session, including U^cturos, 
laboratory, field trips and individual study on the 
morphology, physiology and development of m:u'ine 
algae. 'IMk' experimental approach to the study of 
benthic and plank tonic forms will be emphrisized. 
Pull time residence at the laboratory is required. 

Geology 110 , 

Paleoecology and Marine Geology of the .('ontinental 
Shelf (nine units) Full t<me study during the second 
six weeks of the- "lumr.ier strssion. l- ield and labora- 
troy study of physical and biological aspects of the 
modern marine environment, and of the geology and 
paleobiology of marine sedimentary rocks in nearby 
coastal areas. Pull time residence at the laboratory 
is required. 

Prerequisites: Oae college course in geology or 
biology, and consent of instructors. Limited enroll- 
ment. 

Zoology M2 

Marine Ecology (10 units) Full time study in the 
second six weeks of the summer session. Lectures, 
laboratories and field work. Physical, chemical and 
biological factors and their relationship to the distri- 
bution of marine organisms and community structure. 
Prerequisites: A course in general ecology. Limited 
enrollment. 

Zoology 157 

Biology of Marine Inve rtcd^rates (10 units) 
Full time study in the first six weeks of the summer 
"•session, including lectui'es, laboratory, field trips, 
and individual study of marine invertebrates. Full 
time residence at the laboratory is required. 
Prerequisites: Biology lA-B-C or UA-B or con- 
sent of instructor: an alternate to Zoology 108. 
Limited enrollment. 

Interdepartmental Studies 100 

Problems in Marine Biology (15 units) Full time 
study at the Bodega Marine Laboratory fqr the 10- 
weok spring quarter. Lectures, laboratcries and 
field work with directed study on selected topics 
stressing experience in original researclj. 
Prerequisites: Basic biology courses plus consent 
of instructors. ' 

GRADUATE COURSl-S 

Geology 2 19 

Special Studies in Paleoecology and Marirte Geology 
(six to nine units) Full time study in the i econd six 
weeks of the summer session. Independent field and 
laboratory investigation of selected subjects within ~ 
the marine realm. An original research project and 
final report. Full time residence at the laboratory 
required. 



Prerequisites: Gi^ology tl!) or graduate siantiing, 
and consent of inritruetors. Limited rnroHmeni. 

Zoolo gy 220 

Stamina r in Marine Btology (2 units) Topics vary 
from year to yr-ar, Offi-red in the winter quarter for 
students at BML. . 

Zoology 257 

Advanced liiology of Marini» Invef\el^ratrs I'l vmils) 
Full time study in the first six weeks of the summer 
session, including loc'tures, .seminar discussions, 
and individual study of selected pr'ohlems on marine 
inver-tebratos. Full time residc^nce at the laboratory 
is required, 

. Prt»requisites: Zoology 157 or iOtJ or equivalent and 
consent of instructor. 

The instructional staff for the courses listed nbovt- 
consists of the following: 

Cihiselin, Michael, Ph. I). , Assistant Pro!'i?ssor of 
Zoology, Invertebrnto Zoology, Univ. of Calif, at 
BcM'keley 

Hamner, William, l^h, I). , Associate i'rofi-ssor of 

Zoology, Ft.'ology, Univ. of Calif, at Davis 
Hand, Cadet, I^h. D, , Profosso r of Zoology, lnviM t(^- 

bratf Zoology, I'niv, of Calif, at Berkeley 
Lipps, ,Iere, Ph. D, , Associat*^ Professo r of Cicology, 

Marine Geology and Paleoix.-ology, Univ. of Calif. 

at Davis 

Miller, Milton A. , I'h, D, , Prxifessor- of Zoology. 
Invertebr-ate Zoology, I'niv. of Calif, at Davis 

Pressick, Mary Lou, Ph.D., Assistant Pr"of"ssoT' of 
Zoology, h'cology, L'niv. of Calif, at Ber'kcdey. 

Smith, Ualph, Ph, D. , Professor of Zoology, Inverte- 
brate Zoology, Univ, of Calif, at Berkeley 

Valc»ntine, , Lames, Ph, D. , Professor of Geology, 
Marine Geology and Paleoecology, L'niv, of Calif, at 
Davis 

West, .John, Ph. D. , Associate Professor of 1 botany, 
Mar'ine Botany, Univ. of Calif, at Berkeley 

To obtain further information, iiddnjss all inquiries 
directly to: 

Of. Cadet Hand, Director 
Bodega Marine Laboratory 
P. O. Box 247 

liodega Bay, California 9492:? 



UNIVIORSITY OI' CALII'T")IL\LA, DAVIS 
Davis, California 95616 

The marine sciences program on the Davis campus 
provides instruction and research opportunities in geologi- 
cal and biological oceanography, 'i'his program is offered 
in thi' Departments of Geology and Zoology and th<? Ji'isti- 
tute of l-'cology. l-^ach of th(»se instructional units provi(Jes 
modi'rn well-i'quipped laboratory, instrumental, i\nd shop 
facilities, including transmission and scanning electron 
microscopes, an electron micro-probe; controlled envi- 
ronment rooms, sea water systems, etc. The Zoology De- 
partment and Institute of Fcology moved into new buildings 
in 1970 and the Geology Department moved into a new 
building in 1971. 

In addition to the facilities on the Davis eaiYipus, the 
marine sciences program is supported by the Bodega Ma- 
rine Laboratory, Bodega Bay, California. 

The following degrees are offered in the. basic scionces: 

L B.A., B. S. , M>S., I^h. D. in Geology with speciali- 
zation in marine science (Department of Geology). 
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2. B.A., n.S., M.A., Ph.D. in Zoology (Dopant mem 
of Zoology). 

3. M.S., Ph.D. in Ecology with specialization in ma- 
rine science (Ideology Grnduaie Group). 

4. M..S. , Ph.D. in niochomistry (Biochemistry and 
Biophysics Department). 

The Departments of Geology and Zoology and the Insti- 
tute of Ideology offer advanced degrees with thesis re- 
search in marine geology, ideology, paleoecology or sedi- 
mentary petrology. An integrated, full-time program is 
offered during the regular school year by the Departments 
of Geology and Zoology. A special curriculum in "animal 
evolution in marine ecosystems" is provid(Kl for advanced 
undergraduates and graduates by the Geology and Zoology 
Departments during the spring quarter. 

The following courses are offered in conjunction with 
the above programs: 

KCOI.OGY 



294 
297 



298 
299 



Seminar in Animal Ecology 3 
Seminar in Systematic Zoology and 

Evolution 2 

Group Study 1-5 

Research 1-9 



20 J A 


I'cologiral Theory 


3 


201 B 


Analysis of a Selected 1* cosy stem 


3 


20 IC 


The Changing Biosphere 


3 


290 


Seminar In Ecology 


1 


ENVIRONMENTAI. STUDIES 




140 


Limnology 


4 


1401. 


Limnology Laboratory 


3 


144 


Oceanography 


4 


geoj.(x;y 






105 


.Structural Geology 


4 


107 


Paleobiology 


5 


lllA 


Paleobiology of Invertebrata 


4 


lllR 


Paleobiology of I'rotista 


4 


S119 


Marine Geology and Paleobiology 


9 


126 


Sedimentation 


4 


153 


Studies in Gcomorphology 


3 


190 


Seminar in Geology 


1 


198 


Directed Group Study 


1-5 


199 


Special Study for Advanced Under- 






grarhiates 


1-4 


213 


Geomorphology 


3 


216 


- Tectonics 


3 


S219 


Research in Marine Geology and 






Paleobiology 


6-9 


257 


Sedimentary Petrology: Terrigenous 






Rocks 


4 


258 


Sedimentary. Petrology: Carbonate 






Rocks 


4 


260 


Paleontology 


3 


?61 


Paleocoenology 


3 


262 


Paleosystematics 


3 


263 


I'^unctional Morphology of Possil 






Invertebrates 


4 


290 


Seminar In Geology 


1 


298 


Group Study 


2 


299 


Research 


1-6 


ZOOLOGY 






112 


Invertebrate Zoology 


5 


114 


Invertebrate Physiological Ecology 


5 


116 


Principles of Animal Resource 






Management 


5 


120 


.\nimal Ideology 


3 


125L . 


Pield Ecology 


3 


142 


Invertebrate Physiology 


4 


142L 


Invertebrate Physiology Laboratory 


3 


147 


Zoogeography 


4 


148 


.Animal Phylogeny and Evolution 


5 


197 


.Senior Colloquium in Zoology 


2 


199 


Special Study for Advanced Under- 






t^raduates 


1-5 


202 


Biomat hematics 


6 


222 


Mathematical Models of Ecosystems 


4 


223 


Seminar in Fisheries Management 


4 


293 


Seminar in Invertebrate Zoology 


2 



The instructional staff for the courses listed above con- 
sists of the following: 

DIVISION OE ENVIRONMENTAL STUDIES 

Goldman, Charles R. , Ph.D., Professor 

DEPARTMENT- Op GEOLOGY 

Bond, Gerard, Ph.D., Assistant Professor 
Cowen, Richard, l^h. D. , Assistant Professor 
Biggins, Charles G. , Ph.D., Professor 
Lipps, .lere II. , Ph. D. , Associate Professor 
Mooros, EldridgeM,, Ph.D., Assistant Pi-ofessor 
Valentine, James W. , Ph. D. ^ Prof(?ssor 

DEPARTMENT OF ZOOLOGY 

Hamncr, William M. , 111., Ph.D., Assistant 

Professor 
Miller, Milton A. , Ph.D., Professor 
Rudd. Robert L. , Ph.D., Associate Professor 
Salt, George W., l^h, D. , Associate Professor 
Watt, Kenneth E. P., Ph.D., Professor 

To obtain further information, address all inquiries 
directly to: 

Graduate Advisor 

Division of Environmental Studies 

University of California 

Davis, California 95616 

The Institute of Marine Resources was recently trans- 
ferred from the Berkeley campus to Davis, A new tempo- 
rary building has been built to house the offices and labor- 
atories of the Marine Food Science Laboratory. The la- 
boratory is primarily a research facility and is equipped 
to study the chemistry and biochemistry of marine organ- 
isms as they may be useful as sources of food. 

The following degrees are offered: 

L M,S. in Food Science. 

2. M,S., Ph.D. in Nutrition, Agricultural Chemistry, 
Biochemistry. 



:L B. S. in Wildlife and Fisheries Biology . 
The following courses are offered in conjunction with 
the above programs: 

WILDLIFE AND FISHERIES BIOLOGY 



130 


Biology of Fish 


5 


HOB 


Principles of Fish Management 


3 


101 ■ 


Field Studies in Wildlife and Fish 






Management 


5 


120 


Functional Morphology of Fishes 


4 


121 


Physiology of Fishes 


4 


1 22 


Biological Management of Fishes 


3 


291 


Advanced Topics in Fish Biology 


2 


'l*hese 


courses are augmented by the extensive 


course 



offerings of the Department of Zoology, above. 

The instructional staff for the courses listed above con- 
sists of the following: 

FOOD SCIENCE AND TECHNOLOGY 

Brown, W. D, , Ph. D. , I^rofessor of Marine Food 
Science 

Olcott, H.S., Ph, D. , Professor of Marine Food 
Science 

ANIMAL Pin^SIOLOGY 

Brocksen, R.W., Ph. D., Lecturer 



ERIC 



\ 



Moyle, P. B. , Ph.D., Assistant Professor 
Li, H. W. , Ph.D., Assistant Professor 

To obtain further information, address all inquiries 
directly to: 

MARINK FOOD SCIKNCf'S 
H.S. Olcott 

Institute of Marine Resources 
University of California 
Davis, California 95616 

WlLDLirK AND KISHKRlt^S mOLOGY 

.J.M. Boda 
Animal Physiology 
University of California 
Davis, California 95616 



201 Seminar in Population and Environ- 

mental IJioIogy 2 

20:3-A-H-C Graduate Tutorial in Populcntioii and 

Kn V i ro n me n t al li i 0 1 o gy V n ri 

273 Physiological Animal Jicology -} 

278 Productivity Kcology 4 

The instructional staff for the courses listed nbove con- 
sists of the following: 

MARtNK niOLOGY 

Campbell, Richard I). , Associate I'rofossor 
Dixon, Peter S, , Professor 
Hunt, George L, , Assistant Professor 
.losephson, Robert K. , Professor 
Koopowitz, Harold , Assistant Professor . 
Lenhoff, Howard M, , Professor 

l.ittier, Mark M. , Assistant Professor 

Seapy, Roger U. , Assistant Professor 
Stephens, Grover C, , Professor 

To obtain further information, address riH inquiries 
di rectly to: 



UNIVKRSITY OP CALIFORNIA, IRVINE 
School of Biological Sciences 
Irvine, California 92664 



Dr. R. L. Pardy 

.Assistant Dean and Coordinator of 

Graduate Programs in Marine Miology 
School of Biological Sciences 
University of California, Irvine 
Irvine, California 92664 



The University of CaiifoiTiia, Irvine, is located ap- 
proximately three miles from the Pacific Coast. All of 
the laboratory, library, physical resources and staff are 
available to students of marine biology 12 months of the 
year. In addition to sa lt wat er holding facilities on cam- 
pus, the School of Biological Sciences has a small, sea- 
side instaUation with running sea water, docking space 
and student laboratory which it shares with the Orange 
County Sea Explorers, Tlio school has two Boston Whal- 
ers equipped with outboard motors and provisions for 
trawling, inshore sampling and Scuba diving. Ancillary 
and specialized equipment includes a fathometer, ship to 
shore radio, current meter, bottom sampler, plankton 
nets, otter trawl and seins. The school also employs a 
full-time marine technician, 

The School of Biological Sciences offers the Ph. D. de- 
gree in biology. Degree programs are designed to accom- 
modate the individual interests of the participating gradu- 
ate students and include emphasis and training in marine 
ecology, marine productivity, physiology of marine ani- 
mals, neurobiology of marine animals, development of 
marine organisms and biomedical marine biology. There 
have been seven Ph. D. degrees awarded in the School of 
Biological Sciences with emphasis in marine biology since 
1968. 

The following courses a re offered in conjunction with 
the above programs: 

UNDERGRADUATE 



169A-B Marine Ecology 4 

175 Phycology 4 

176 Phyloplankton Biology 4 
178 Aquatic Producttbity 4 
180A-B Invertebrate Zoology 4-4 

GRADUATE 

231 Comparative Animal Physiology 4 

23 IL Comparative Animal Physiology Lab 2 

264 Coelenterate Biology . 4-4-4 

266 Comparative Physiology 4 

226 Seminar in Marine Ecology 2 

228 Seminar in Phytoplankton Biology 2 

229 Seminar in Community Ecology 2 
200-A-B-C Research in Population and Environ- 
mental Biology Varies 



UNIVERSITY OP CALII-'ORNIA AT LOS ANGI^LES 
Los Angeles, California 90024 

While UCLA does not have a marine sciences program 
as-an interdepartmental institution, there are a number of 
courses available to the student in the marine sciences. 
The principle research facilities-are on the main campus 
in West Los /\ngeles. Access lo the marine laboratory 
on Catalina Island is also available through a consortium 
with several other institutions in the greater Los .Angeles 
area. There is a recirculating 20, 000 gallon soawatur 
system housed in the Life Sciences building and a number 
of .small craft available through the fisheries group within 
the Biology Department. Extensive research facilities in , 
the biological and physical sciences are available on the 
campus. Formal basic and adyanced Scuba~diving training 
is taught on the campus. Underwate'r techniques are tauglit 
through the Kinesiology Department. 

The following degrees are offered: M. A, in Biology , 
M. A, in Geology , Ph. D, in Biology and Ph.D. in Geoloj^y . 
Degree requirements are determined by the department. 

The following courses are offered in conjunction with 
the above programs; 

BIOLOGY 



25 The Oceans 4 

101 The Biologyof Algae, Lichens and Fungi 4 

105 Biology of Invertebrates 4 

106A-B Marine invertebrate Zoology 4 

1 12 Icthyology 4 

114 Ornithology 4 

115 Mammalogy 4 
122 Ecology 4 
124 Field Ecology 4 
126 Analysis of Ecological Data 4 
206 Advanced Ichthyology 4 



IS 



20B Hiolo^jy of Aqualic Mammals 4 tho University of Southern California, detailed information 

255 Seminar in Invertebrate Zoology 2 as to course schedules may be obtained from the Resident 

258 Seminar in Ichthyology 2. Director, Santa Catalina Marine Hiological Laboratory, 

261 Seminar in Aqualic .Mammals 2 P. O. Box 39«, Avalpn. California 90704, ) 

272 Seminar in Marine Biology 2 I-'ull-timc faculty members involved in the marine cur- 

ricula in the Ilepartment of Geological Sciences, Kiver- 



GKADUATK (offered at Cntalina Island Lab in conjunction side, are: 

with the University of Southern California) 

Cohen, L. H. , Ph, D. , Associate Professor of Geology 



205 Marine Invertebrate I^iology 


4 


Cook, 11. E, , Ph. D, , Associate Professor of Geology 


217 Marine l-"cGlogy 


4 


Schlanger, S. O, , Ph. D, 'Chairman and Professor of 


21H Oeeanology 


4 


Geology 


224 Developmental Hiology of Marine Organisms 


4 




240 Physiology of Marine Animals 


4 


■ Inquiries should be directed to: 


i*:ngi\kI':king and applikd scii-:ncks 




S. O. Schlander 






Department of Geological, Sciences 


284 K Saline Water Conversion 




University of California 






Riverside, California 92502 


GI':OL(XJY 




(714) 787-3434 


144 Marint? Geology 


4 





KIN'KSIOLOGY 



2H0D Underwater Kinesiology 

Instructional staff for the courses above consists of 
the following: 



mOLOGY 

Bartholomew, George, Ph. D, , Professor 
Gordon, Malcolm, D. , Professor 
Landenberger, Donald, Ph. D. , Assistant Professor 
McDonald, Kent, Ph. D. , Acting Assistant Professor 
Morin, .lames, Ph.D., Assistant Professor ' 
Muscatine, Leonard, Ph. D. , Professor 
O'Connor, .lohn D. , Ph. D. , Assistant Professor 
Odell, Daniel, Ph.D., Acting A taistant Professor 
Walker, Hoyd, Ph, D, , Professor 
Walters, Vladimir, Ph.D., Associate Professor 

GI OOLOGY 

Lane, N. Gary, Ph.D., Professor 
Hall, Cljarence, Ph.D., Professor 
Isaac 'Kaplan, Ph. D. , Professor 

KINKSIOLCXSY 

Kgstrom, Glen, Ph. D. , Professor 

Gardner, Gerald, Ph. D. , A.«?sociate Professor 

To obtain further information address all inquiries 
directly to: 

Dr. Malcolm Gordon, Director 

Institute of Evolutionary and Environmental Biology 

University of California 

Los Angeles, California 90024 



UNIVERSITY or CALIFORNIA 
Riverside, California 92502 

The Department of Geological Sciences at Riverside 
offers the following courses relevant to marine sciences: 
Geological Sciences, Introduction to Oceanography and 
Marine Geology. 

UCR is a member of the consortium that operates the 
Catalina Marine Biological Laboratory, (see listing for 



UNIVERSITY OK CALIFORNIA 
Santa Barbara, California 93106 



Several departments offer a wide selection of marine- 
related courses. A new major has just been approved by 
the department, aquatic (marine and freshwater) biology.- 
Also, with permission, students can arrange for an indi- 
vidually designed marine-oriented major. Courses with 
marine content are the following: 



niOL(X;iCAL SCIENCES 



105 Biology of fishes 2 

105AL Lab in biology of fishes 2 

105BL Problems in ic thy ology 2 

112A Invertebrate zoology 4 

112B The invertebrate as an experimental 

animal 3 
112L Problems in invertebrate zoology 3 
115 Biology of arthropods-aquatic 2 
115L Lab in biology of arthropods 2 
117AL Lab in arthropod diversity .1 
145A Physics and chemistry of aquatic environ- 
ments 3 
145AL Chemical and physical methods of aquatic 

environments 2 

145B Biology of aquatic systems 3 

145BL Methods of aquatic biology . 2 

145CL Lab in aquatic; biology 2 

155 Conservation of aquatic resources 3 

161 Systematics of fishes 2 

16 IL Lab in systematics of fishes 2 

170 Phycology 2 
170L Lab in phycology 2 

171 Developmental phycology '2 
171L Lab in development phycology 2 
194i/Q/S/Z Group studies in Phyeology/Aquatic 

biology Protist physiology /Marine Pollution 

234 Physiology of algae 2 

234L Lab in physiology of algae 2 

250 Marine phytoplankton 2 
250L Lab in marine phytoplankton 1 

251 Cultivation of marine planktonic protiats 1 
25 IL Lab in cultivation of marine planktonic 

protist 1 . 



5951/Q/S/Z Group studies in Phyeology/Aquatic biology/ 
Protist physiology/ Marine pollution 



115 Knvironmcntal economics 4- 

GKOGHAPllY 

144 Cultural gpography of tlio. sea • 4 

145 Rosourcc ecology of the marine r?nviron- 

mont 4 
G KOl.OG ICA L S CI I^NCKS 



4 


Introduction to oceanography 


4 


105 


Marine geology 


4 


111 


Concepts of paleontology 


4 


lUO 


Advanced studies of paleontology 1- 


•4 


214 


Seminars: I'robloms in marine sciehce. 


4 


2»5 


Marine tectonics 


3 


250 


Contemporary issues in earth and planetary 






histor>' 2- 


•6 



The instructional staff for the courses listed above 
consists of the following: 

Childress, James T. , Ph.D., Assistant Professor of 
Zoology 

Cloud, Preston, Ph. IX , Professor of Biogeology 
Connol, Joseph II. , Ph. D. , Professor of Zoology 
Davenport, Demorest, Ph. IX , Professor of Zoology 
Deacon, Robert T. , M. A. , Acting Assistant Professor 

of rOconomics 
Kbeling, A If red W. , Ph.D., Professor of Zoology 
Holmes, Robert \V.; Ph.D., Associate Professor of 

Marine Biology 
Ilowmiller, Richard P., Ph.D., Assistant Professor 

of Riology 

Karig, Daniel K. , Ph.D., Assistant Professor of 

Oceanography 
MacDonald, Keith B. , Ph.D., Assistant Professor of 

Oceanography 
Neushul, Michael, .Ir. , Ph.D., Professor of Botany 
Norris, Robert M., Ph.D., Professor of Geology 
Sanders, Norman K. , Ph.D., Assistant Professor of 

Geography 

Sweeney, Beatrice M. , Ph. D. , Pi'ofessor of Biology 
Wenner, Adrian M. , Ph.D., Associate Professor of 
Biology 



The Marine Science Institute is an interd' partmental 
organization which seeks to promote and facilitate re- 
search in marine science. The research interests of the 
institute are focused largely on the local coastal area: 
the characteristics, resources and uses, both present and 
anticipated, of the near-shore marine environment and 
the effects of the use and development of the marine en- 
vironment and the effects of the use and development of 
.the mariiic environment upon the coastal zone communi- 
ties. Participants in the institute include representatives 
from such departments as anthropology, biological sci- 
ences, economics, electrical engineering, geography, 
geological and political sciences. 



rXIVI'RSITY OK CALIFORNIA, SANTA CRUZ 
Santa Cruz, California 1)5060 

Tht' University of California, Santa Cruz, is located 
75 miles south of San Krancisro on 2,000 acres overlook- 
ing Monterey Bay artrl the I'acific Ocean. The campus re- 
cently received a gift of 40 acres, including a beach, la- 
goon and headlands, which will be the site of teaching and 
research programs in marine sciences. Tidepools near 
this property are under campus control, as is Ano Nuovo 
Island, colonized by five species of seals and sea lions. 
Undergraduate courses, jointly with other Uc campuses, 
are offered at tho Bodega Marim; Laboratory. Students 
may concentrate in marine studies cm majors in either 
Hie Biology or Karth Science Board of Studios. 

The Biology Board of Study offers B. A. , and Ph. 1). 
degrees, as well as the degree. Candidate in Philosophy . 
For the B. A. degree, UCSC requires the completion of 
36 courses. For the biology major, nine biology courses 
including four upper-division non- laboratory courses, 
are required. The Ph. \). degree requires satisfactory 
completion of prescribed course work, a foreign language 
examination, a qualifying examination, a dissertation, 
and one quarter of teaching experience. The course work 
required varies depending upon the area of specialization 
and background of the student. 

The ICarth Sciences Board of Studies offers the B. S. , 
H. A. , and Ph. D. degress. For the B. S. degree, nine 
earti: sciences courses, including a seminar course in 
field geology, mathematics through calculus, and four 
other natural science courses are required. For the B. A. 
less mathematics is required, as well as seven earth 
sciences cour/?cs. 

The following courses arc offered in conjunction with 
the above programs: 



BIOLOGY 




1. IL. 


Introductory Biology with Laboratory 


2, 2L 


Introductory Biology with Laboratory 


70 




Aquatic Productivity 


101 




Nonseed Plants with Laboratory 


104L 




General Microbiology with Laboratory 


121. 


121 L 


Invertebrate Zoology with laboratory 


122 




iVeritic Ecology 


125 




Marine Invertebrate Embryology 


128, 


128L 


Comparative Vertebrate Morphology 






with Laboratory 


129ABC 


Problems in Marine Biology 


141 




Genetics 


144L 




Ecology Laboratory 


145 




Animal Ecology 


146. 


146L 


Development with Laboratory 


152 




Ethology 


153 




Field Studies in Animal Behavior 


155, 


155L 


Biology of Marine Mammals with 






Laboratory 


161, 


161 L 


Plant Physiology with -Laboratory 


162, 


162L 


Cell Physiology with l-aboratory 


181 




Biochemistry 


182 




Biocliemistry of Macromolecules 


190A 




Proseminar." Intertidal Organisms 


204 




Topics in Cryptogram Biology 


223 




Topics in Invertebrate Morphology 


229 




Topics in Marine Vertebrates 



ERIC 



To obtain further information, address all inquiries 
directly to: 

Robe rt W. Holmes 

Department of Biological Sciences 

University of California, Santa Barbara - ■ 

Santa Barbara, California 93106 • 



CHEMISTUY 

IC Introduction to Reaction Equilibria 
and Rates . 

3 Equilibrium. Rate and Structure 

7 Quantitative Chemistry Laboratory 

40 Introduction to Organic Chemistry 

41 Introduction to Organic Chemistry 

42 Introduction to Organic Chemistry 
1 01 Thermodynamics 

143 Biochemistry 

161 Physical Chemistry 

162 Physical Chemistry 



PHYSICS 

5 A, sn 

[I5A, H5B 

MATH KM A T ICS 

3 A 
3H 
5 

llA 
IIB 



Introduction to Physics 
IntrOfluction to Physics 



Hasic Mathematics (Algebra) 
Basic Mathematics (Calculus) 
Elementary Hasic Statistics 
Calculus 
Calculus 



EARTH SCIENCES 



1 

2 

6A 

6B 

17 

20 

120 

140 

160 

170 

180 

260 

268 

290A 

2 DOB 

290C 



Geologic Principles 
Geologic Time 

The Dynamics of Landscape Formation 
Global Tectonics 
Oceanography 
The Fossil Record 
Paleoecology 
Environmental Geology 
Stratigraphy - Sedimentation 
X-ray Technique for Geologists 
Marino Geology 
Marine Sedimentation 
Sedimentary Petrology 
Continental Margins- 
Sedimentary Basin Analysis 
Palcomagnelism 



The instructional staff for the courses listed above 
consists of the following: 



BIOIXJGY 



Beevers, Harry, Ph.D., Professor 
Blinks, Lawrence, Ph.D., Professor 
Daniel, Charles, Ph. D. , Associate Professor 
Davern, Codric, Ph.D., Professor 
Doyle, William, Ph. D. , Professor 
Hinegardner, Ralph, Ph.D., Associate Professor 
Langenheim, Jean, Ph.D., Associate Professor 
LeBoeuf, Burney, Ph.D., Associate Professor 
Moldenke, Andrew, Ph. D. , Assistant Professor 
Newberry, Todd, Ph.D., Associate Professor 
Norris, Kenneth., Ph.D., Professor 
Pearse, John, Ph.D., Assistant Professor 
Rocha, Victor, Ph. D. , Assistant Professor 
Silver, Mary, Ph.D., Assistant Professor 
Terzaghi, Erie, Ph.D., Assistant Professor 
Wang, Howard, Ph.D., Assistant Professor 



EARTH SCIENCES 

Coe, Robert. , Ph. D. , Assistant Professor 
Garrison, Robert., Ph.D., Associate Professor 
Griggs, Gary, Ph. D. , Assistant Professor 
Laporte, Leo, Ph. D. , Professor 
Moore, J. Casey, Ph. D. , Assistant Professor 



To obtain further infprmalion,. address all inquiries 
directly to: 



Dr. Kenneth S. Norris, Director 
Coastal* Marine Laboratory 
University of California, Santa Cruz 
Santa Cruz, California 95060 



SCRIPPS INSTITUTION OF OCKANCKIR APHY 
UNIVI-HSITY OF CALIFORNIA, SAN DIFGO 
Ln Jolla, California 02037 

Tho Scripps Institution of OceanoRraphy has huen j; 
unit of thr Univci'sity of California since 1912. It is uy . 
part of the University of California San Diirgo campus, 
with nine buildings clustered on the ocean shori? north of 
the contor of La Jolla. Tho SIO Library contains more 
than 95,000 volumes, 43,000 reports and reprints, 3,000 
serials and 45,000 maps and' charts. 

Special facilities include: Radio station WWD, opera- 
tod by the U.S. National Marine Fisheries Service; the 
Scripps pier, 1, 000 feet long, housing apparatus for a 
number oi serial oceanographic observations and used as 
a landing place for skiffs; the salt water system provid- 
ing clean seawater to the aquarium and biological labora- 
tories; an underwater area for research and collecting 
offshore from the institution; deep-sea sediment ro^res 
from several thousand widely scattered localities and 
original echograms and underway geophysical data along 
several hundred thousand miles of ships' tracks in the 
oceans of the world; an oceanographic data archive of 
some half a million bathythermograph observations; 
el(?ctron microprobe Jaboratorirs, six mass spectro- 
graphs, several thousand samples of sea water from the 
world oceans; an electron microscope laboratory; the 
Scripps fish collection of more than 750,000 specimens 
of some 2, 500 species of marine fish, aiij oceanic sam- 
ples of plankton. Scripps scientists have access to the 
university's computer center and Iiave a shipboard com - 
puter group with computers on several of the larger 
ships in the fleet as well as anotlier on the SIO campus. 

The institution operates seven ships specially fitted 
for oceanographic research: .Alexander Agassiz, Alplm 
Helix, Oconostota, E. B. Scripps , Tliomas Washington, 
Melville, ST-908, and FLIP (Floating Instrument IMat- 
form). 

The Graduate Department of the institution offers gra- 
duate irtfetruction leading to IVI. S. and Ph. D. degrees in 
oceanography, marine biology an:l earth sciences. ICm- 
phasis is on the Ph. D. program although the M.S. is 
awarded if circumstances warrant, either on a compre- 
hensive examination plan or on a thesis plan. No under- 
graduate major is offered in the department, although 
most courses are open to enrollment for qualified under- 
graduate students, with consent of the instructor. Gra- 
duate students normally concentrate on one of several 
curricular programs within the department, including: 
biological oceanography, marine biology, marine chem- 
istry, geological sciences, geophysics, physical ocean- 
ography, and applied ocean sciences. The last is car- 
ried out as a joint program with the Department of Ap- 
plied Mechanics and Engineering Sciences and. the De- 
partment of Applied Physics and Information Science. 
The interdisciplinary nature of research in marine sci- 
ences is emphasized, and students are encouraged to 
take courses in several programs and departments and 
to select research problems of an interdisciplinary na- 
ture. The department has no formal language require- 
ments, although some curricular groups require one or 
two languages or demonstration of ability to use certain 
foreign languages pertinent to a student's research. 

Candidates for admission should have a bachelor's or 
master's degree in one of the physical, biological or 
earth sciences; in some cases, a degree in mathematics 
or engineering science is accepted. The student's pre- 
paration, should include a solid background in mathema- 
tics, physics, chemistry, biology, geology and prior 
study of at least one' foreign language. All students are 
normally required to take a departmental examination, 
and the student is expected to demonstrate a comprehen- 
sion of required subject material and of the petHinent in- 
teractions of physical, chemical, biological or geologi- 
cal factors,- After the student has passed the departmen- 
tal examination and has completed an appropriate period 
of additional study, the department recommends th<.* ap- 
pointment of a Doctoral Committee. This committee de- 



ERIC 



18 



ERIC 



tonnines the student's qualification for independent 


re- 


J ( / i.Jeep-r>ea isioiogy 




search by means of a qualifying exannnation and super- 


278 Problems in Biological 




vises the student's performance and reporting* of re- 




Ofvanography 2, 2, 


2 


search. A requirement for the Ph.D. degree is iho sub- 


279 Special Topics in Biological 




mission of a dissertation and a final examination at 




Oceanography 1 - 


-4 


which time the thesis is publicly defended. 




280 Marin*' Communities and Environ- 




The following courses are offered in conjunction with 


ments 


3 


the above programs: 




280K Laboratory in -Marine Organisms 


2 








2R1 Knviromrn'utal Physiology and Bio- 




G R A DJJ AT \Z 






chemistry of Marine Organisms 
282 - V^hysiology of Alarine Vertebrates 


:\ 

3 


207A-207I3 


Problems in General and Physical 




282 L Laboratory in Physiology 


4 




Oceanography 


2, 2 


283 . Isotope Trace Techniques and. Related 




208 


Oceanography Pield Course 


2-4 


Topics in Physiology 


3 


209 


Special Topics 


1-4 


284 Cell l^hysiology of Marine Organisms 


4 


21 OA 


Physical Oceanography 


3 


285 Marine and Comparative Biochemistry3 


21013 


Physical Oceanography 


<j 
o 


285L Mcthotis in the Comparative Biochem- 




Zl lA-21 1 13 ■ 


Ocean U'av(?s 


3, 3 


istry of Marine Organisms 


4 


212A-212B 


Dynamical 0{M>anography 




286 Cellular Siructurr and Biochemical 




213A-2I3B 


Radiative Transfer in the Sea 


2-3 


Inunction 


3 


214 


Int roduction to Fluid Mechanics 


3 


287 Marine Microbiology 


'2 


.iloA- JIBB 


Physics of Sediment Transport 


3, 3 


288A-28BB Ecology of Shore Microbes 3, 


3 


219 


Special Topics in Physical 




289 Marine Plants 


3 




Oceanography 


1-4 


291 Physiology of ^L'lrinc Algae 


3 


222 A-222B 


Hydrodynamics 


3,3 • 


292 Developmental Biology of Marim? 




223 


Geophysical Measurements 


3 


Organisms 


2 


225 


tides and Rotation of the Karth 


3 


292A Advanced Invertebrate Zoology 


4 


226A-226I3 


Internal Constitution of the F.arth 


3,3 


293B Advanced Invertebrate Zoology 


■\ 




Seismology 


3,3 


294A Biology of I'Mshcs 


A 


229 


G(?omagnetism 


3 


294B Seminar in Arlvanced Ichthyology 2, 


2 


230 


Introduction to In\'erse Theory 


3 


206 Special Topics in Marine Biology 1- 


4 


231 A-231 B 


Seismological Methods 


3, 3 


297 Marine Biology Seminar 


1 


232 


Interpretation of Seismograms 


1 


298 Special Studies in Marine Sciences 1- 


2 


240 


Marine Geology 


3 


299 Research 1-12 


241 


Continental Margin Sediments 


3 






242A-24213 


Marine Micropaleontology 


3,3 


The instructional staff for the courses listed above 




243 


Marine Stratigraphy 


3 


consists of the following: 




244 


Marine Geophysical Exploration 


3 






245 


■Sedimentary Petrology 


3 


Ahlsirom, E. H. , Ph.D., Adjunct Professor of 




246A 


Problems in Paleooceanography 


2 


Oceanography 




246B 


Biogenous Deep- Sea Sediments 


3 


Anderson, V. C. , Ph.D., Professor of Applied 




247 


Tectonics 


3 


Physics 




24 8 A- 13- C 


Seminar in Marine Geology 3, 


3,3 


Arrhenius, G. , D.Se. , Professor of Oceanography 




249 


Special Topics in Marine Geology 


1-4 


Arthur, R.S. , Ph.D., Professor of Oceanography 




250 


Geochemistry 


3 


Atwater, T.M., Ph.D., Assistant Professor of 




251 


Thermod>Tiamics of Natural Processes 


Geophysics 








o 


Backus, G. E. , Ph.D., Professor of Geophysics 




252A 


Nuclear Geochemistry 


3 


Bada, J.L. , Ph.D., Assistant Professor of 




252B 


Nuclear Geophysics 


3 


Oceanogr.iphy 




2 53 A 


Igneous and Met amorphic Petrology 


3 


Beers, .I.R. , Ph.D., Lecturer in Oceanography 




253B 


Mineralogic and Petrographic 




Benson, A. A., Ph.D., Professor of Biology 






Laboratory 


2 


Berger, J., Ph.D., Lecturer in Geophysics 




254 


Advanced Igneous Petrology 


3 


Berger, W.H. , Ph.D., Assistant Professor of 




255 


Crustal revolution 


3 


Oceanography 




256A 


Field Geology 


4 


Brinton, E. , Ph.D., Lecturer in Oceanography 




256B 


lilarth Sciences Spring Field Trip 


1 


Brune, J.N. , Ph. D. , Professor of Geophysics 




256C 


13arth S'^iences Summer Field 




BuUard, E.G., F. R.S. , Sc. D. , Professor of 






Course 


6 


Geophysics 




257 


Seminar in Petrology 


3 


Bullock, T. IT. , Ph. D. , Professor of Neuro- 




258 


Seminar in Geology 3, 


3, 3 


physiology ■ 




259 


Seminar in Geochen^istry 3, 


3,3 


Carlucci, A, F. , Ph.D., Lecturer in Marine Biology 


260 


Marine Chemistry 


3 


Cox, C.S. , Ph.D., Professor of Oceanography 




261 


Physical Cheniistry of Seawater 


3 


Craig, H. , Ph.D., Professor of Geochemistry and 




262 


Major Sedimentary Cycle 


3 


Oceanography 




263 


Major Chemical Cycles in the Sea 


3 


Curray, .I.R.", Ph.D., Chairman arri Professor of 




264 


Solids in Kature 


3 


Oceanography 




265 


Chemistry of Natural Products 


3 


Davis, R, E, , Ph.D., Associate Professor of 




266 


Geochemistry of Organic Compound 


s 3 


Oceanography 




267 


Management of the Marine Environ- 




Dayton, P. K. , Ph.D., Assistant Professor of 






ment 


3 


Oceanography 




268 


Seminar in Marine Chemistry 


1 


Duntley. S.Q. , Ph.D., Professor of Physics 




269 


Special Topics in Marine Chemistry 1-4 


Engel, A.E.J., Ph.D., Professor of Geology 




270 


Biological Oceanography: Processes 


Enns, T. , Ph.D., Lecturer in Marine Biology 






and Events 


3 


Enright, J.T., Ph.D., Associate Professor of 




270L 


Laboratory in Biological Oceanography 


Oceanography 




272 


Oceanic Zoogeography 


3 


Epel, D. , Ph.D., Associate Professor of Biology 




273 


Introduction to Animal Behavior 


3 


Fager, E. W. , Ph.D., D.Phil., Professor of Marine 


275A-275B 


Marine Ecology 


3,3 ' 


Ecology 




275C 


Topics in Community Ecology 


3 


Faulkner, D.J., Ph.D., Assistant Professor of 




276A-276B 


Applied Statistics 


3,3 


Oceanography 

19 
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Fleminger, A, , Ph. D. , Lecturer in Marino Biology 
Foster, T. D. , Ph.D., Lecturer in Oceanography 
Gibson, C. II. , Ph. D. , Associate Professor of 

Engiheering Physics 
Gieskes, J.M.T., Ph.D., Assistant Professor of 

Oceanography 
Gilbert, J.F., Ph.D., Professor of Geophysics 
Goldberg, E.D., Ph.D., Professor of Chemistry 
Hammel, H>T., Ph.D., Professor of Physiology 
Haubrich, R.A., Ph.D., Professor of Geophysics 
Hawkins, J,\V, , Ph.D., Associate Professor of 

Geology 

llaxo, F.T., Ph.D., Professor of Biology 
Hendershott, M.,'^Ph, D, , Assistant Professor of 

Oceanography 
Ilessler, R.R., Ph.D., Associate Professor of 

Oceanography 
Holland, N. D. , Ph. D, , Associate Professor of 

Marine Biology 
ITolm-Hansen, O. , Ph.D., Lecturer in Marine 

Biology 

Inman, D. L. , Ph. D. , Professor of Oceanography 
Isaacs, J.D., B.S. , Professor of Oceanography 
Kastner, M, , Ph.D., Assistant Professor of Geology 
Keeling, C.D., Ph. D, , Professor of Oceanography 
Lai, D. , Ph. D. , Professor of Nuclear Geophysics 
Lasker, R. , Ph. D. , Associate Adjunct Professor of 

Marine Biology \ 
Lewin, R. A. , Ph. D. , Professor of Biology 
McGowan, J. A., Ph. D. » Professor of Oceanography 
Menard, H, W. , Ph. D. , Professor of Geology 
Molnar, P. 11. , Ph. D* , Lecturer in Geophysics 
Mudie, J.D. , Ph. D. , Assistant Professor of 

Geophysics 

MuUin, M.M., Ph'D. , Associate Professor of 
Oceanography 

Munk, W. H. , Ph. D. , Professor of Geophysics 

Newman, W. A. ,' Ph. D. , Associate Professor of 
Oceanography 

Nierenberg, W. A. , Ph.D., Professor of Physics, 
Dean and Director, Scripps Institution of 
Ocean9graphy, and Vice Chancellor-Marine Scien- 
ces, University of California, San Diego 

Parker, R.L. , Ph. D. , Associate Professor of 
Geophysics 

Peterson, M.N. A., Ph.D., Associate Professor of 

Oceanography 
Plileger, F. B, Ph.D., Professor of Oceanography 
Raitt, R. \V. , Ph. D. , Professor of Geophysics 
Reid, J.L. , M.S., Lecturpr in Oceanography 
Riedel, W, R. , M.S., Lecturer in Oceanography 
Rosenblatt, R.H. , Ph.D., Professor of Marine 

Biology and Vice Chairman 
Scholander, P. F. , M. D. , Ph. D. , Professor of 

Physiology 

Shor, G.G. , Ph. D. , Professor of Marine Geophysics 
Soniero, G.N. , Ph.t)., Assistant Professor of 
Biology 

Spiess, F. N. , Ph. D. , Professor of Oceanography 
Vacquier, V., M.A. , Professor of Geophysics 
Van Atta, C. W. , Ph. D. , Associate Professor of 

Engineering Physics and Oceanography 
Volcani, B.A., Ph.D., Professor of Microbiology 
Winterer, E. L. , Ph.D., Professor of Geology 
Wooster, W, S. , Ph. D. , Professor of Oceanography 

To obtain further information, address all inquiries 
directly to: 

Dr. Joseph R. Curray 
Chairman, Graduate Department 
Scripps Institution of Oceanography 
P.O. Box 109 
La Jolla, California 92037 



CALIFORNL'V MARITIME ACADEMY 
Vallejo.. California 04500 

The California Maritime Academy is located at Vallejo 
on Carquinez Straits, about 40 miles from San Francisca 
The campus is a 67-acre site containing a residence hall, 
classroom buildings, cafeteria, gymnasium and pool, 
library, administration building, and laboratories--in 
addition to a deepwater pier and boat basin. 

The federal Maritime Administration has provided the 
Academy with a 16-knot training ship of 10,000 dead- 
weight tons for the purpose of conducting the annual 
three-^onth training period. The training ship. Golden 
Bear, is operated by the midshipmen under tlie super- 
vision of the Academy's licensed officer/instructors 
during this cruise to' foreign waters. 

A number of smaller vessels are also. operated by the 
Academy, including a 75- foot yawl, a 35- foot sloop, two 
diesel boats of 65 feet, and a number of small craft. 

The academy offers two curricula, one leading to the 
Bachelor of Science in Marine Engineering, and the other 
leading to the Bachelor of Science in Nautical Science. 
Upon completion of the three-year, year-round program 
each graduate, in addition to his B. S. degree, receives 
a Coast Guard license qualifying him to serve as a third 
assistant engineer or third mate in the merchant marine, 
and a commission as Ensign in the United States Naval 
Reserve if fully qualified.' 

The following courses are offered by the professional 
departments toward the completion of the degrees listed 
above: 



DEPARTMENT OF MARINE ENGINEERING 



E-109 


Engineering Graphics 


1 


E-111 . 


Steam Engineering I 


3 


E-112 


Steam Engineering II 


2 


E-113 


Maritime Economic'History 


1 


E-n5 


Boats 


1 


E-116 


Boats 


3/4 


E-ns 


Machine Shop Lab 




E-120 


Marine Machinery Lab 


3 


E-208 


Machine Shop Theory 


1 


E-201 


Steam Engineering III 


2 


E-202 


Steam Engineering IV 


2 


E-203 


D-C Elec^'ical Engineering 


3 


E-204 


A-C Electrical Engineering 


3 


E-212 


Thermodynamics 


3 


E-214 


Ele'ctronics 


2 


E-216 


D-C Electrical Laboratory. 


i\ 


E-217 


Machine Shop Lab 


1^2 


E-218 


Marine Machinery Lab 


1*. 


E-220 


Arc and Gas Welding 


li 


E-221 


Refrigeration and Air Conditioning 


2 


E-223 


Marine Machinery Lab 


3 


E-301 


Steam Engineering V 


5 


E-302 ' 


Steam Engineering VI 


3 


E-303 


Diesel Engineering I 


3 


E-304 


Diesel Engineering II 


3 


E-305 


Engineering Materials 


3 


E-306 


Ship Construction and Damage Control 


3 


E-307 


Automation Principles 


2 


E-310 


Nuclear Power 


2 


E-312 


Engineering Administration 


1 


E-314 


Labor Relations 


1 


E-315 


Diesel Laboratory 


1^ 


E-316 


Advanced Diesel Laboratory 


■ H 


E-317 


A-C Electrical Laboratory 




E-318 


License Seminar 


2 


E-319 


Marine Machinery Lab 




E-320 


Marine Machinery Lab 


1^' 


DEPARTMENT OF NAUTICAL SCIENCE 




D-108 


Navigation 


3 


D-110 


Engineering Graphics 


1 


D-in 


Seamanship 


3 


D-112 


Rules of the Road 


2 


D-115 


Marlinspike Seamanship 


1 


D-116 


Marlinspike Seamanship 


I 
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D-117 Boats ' 1 

D-U8 Boats 1 

D-125 Ship's Operations 3 

•D-126 Ship's Operarions .3 

D-201 Navigation 4 

D-202 Navigation 3 

D-203 Spherical Trigonometry 3 

D-207 Ship Condruption 3 

D-208 Maritime Economics 2 

n-210 Ship Stability 3 

r)-2l2 Hules of the Road 2 

D-215 Applied Seamanship 1 

r)-2l6 Applied Seamanship 1 

l>222 Instruments and Navigational Aids 1 

I)-223 Communications 1 

D-225 Ship's Operations 3 

r)-226 Ship's Operations 3 

G-300 Introductory Oceanography 2 

G-301 Introductory Oceanography 2 

D-301 Navigation 3 

D-302 Navigation 3 

D-303 Meteorology 3 

D-304 Maritime Law 3 

D-305 Radar 1 

D-306 Marine Rules and Regulations 3 

U-308 License Seminar 2 

r)-309 Cargo I 3 

D-310 Cargo II * .3 

l)-3ll Seamanship 3 

D-312 Rules of the Road 3 

D-315 Applied Seamanship. 1 

D-323 Communications j 

Ship's Operations 2 

D-326 Ship's Operations 1 

0-330 Merchant Ship Operations 4 

Approximate number of degree recipients each year: 

Marine Engineering 30 

Nautical Science 30 



The instructional staff for the courses listed above 
consists of the following: 

Department of Marine Engineering 

Arnett, Dennis, B. S. (Licpnse: First Assistant 

Engineer), Instructor 
Behrn, Arthurs. , B. S. (License: Chief Engineer) 

Senior Instructor. 
Beland, Thomas, B. A. (Licerise: First Assistant 

Engineer), Instructor 
Bruhn, Otto J., B. S. , B. A. (License: Chief 

Engineer), Chairman of Department 
LaBombard, Prank L. (License: r Irst Assistant 

Engineer), Instructor 
Hogers, Robert L. , M.S. (License: Second 

Assistant Engineer), Instructor. 
Thor, 'Howard A. , Ph. D. (License: Chief Engineer), 

Instructor ^ 

Department of Nautical Science 

Aguilar, William H. , B. S. (License: Master 

Mariner), Chairman of Department 
Bourke, Calvin, B. S. (License: Master Mariner), 

Instructor 

Craig, Robert, B. S, (License: Second Mate), 
Instructor 

Hayler, William* B. , M.A. (License: Master Mariner), 

Senior Instructor 
Keever, John, B. S. (License: Third Mate), 

Instructor 

Neuion, Fred B. , B. S. (License: Master Mariner), 

Senior Instructor 
Wood. Philo, B. A. (License: Master Mariner), 

Instructor 



To obtain further information, address all inquiries 
directly to: 



Academic Dean 

California Maritime Academy 

Vallejo, California 94590 



CALIFORNIA POLYTFCHNIC STATE UNIVERSITY 
San Luis Obispo, qalifornia 93401 

A ri.'contly comploved Science North building houses a 
recirculating sen water system with water tables in a ma- 
rine teaching laboratory, student research laboratory and 
faculty offiee-proparal ion room complex. A boat and gear 
storage building is adjacent, housing a sea water storage 
tank, a 16-foot outboard dory and trailer, overhead crane, 
net drying .racks and gear storage loekcrs. Four 12.-foot 
skiffs are available as well for use oti Morro Bay and Port 
Snn Luis. A 24- foot inboard cruiser owned by two facitlly 
niffmbers and equipped with hydrographic and biological 
gear is currently being used in research and teaching. 
I-'ishing boats at Morro Bay ami Port San Luis are avail- 
able for charter for open-water work. 

A variety of v.-<'U equipped laboratories are available in 
the agricultural engineering area for class and student use 
for tlie maricultural engineering program.' A wide i ange 
of commercial marine industries are in the proximity. 
Facilities are available at the campus computer center for 
analysis of data. 

The following degrees arc offered: 

iT B. S. in Biological Sciences, with a major concenH'a- 
tion in marine biolog-y. 

2. M.S. in Biological Scienctjs . 

The following courses. are offered in conjunction with" 
the above programs: 

DE PARTM KNT OF BIOl .OGICAL SCIENCES 



Bio 328 ■ Marine Biology 4 

Bio 43 7 Marine Resources 4 

Bact 435 Marine Microbiology 4 

Bot 33 7 Algology 4 

Cons 422 Freshwater Fisheries * 3 

Zoo 322 Biology of Fishes 4 

Zoo 336 Invertebrate Zoology 4 ■ 

Zoo 432 Comparative Animal Physiology 4 

DEPARTMENT OF Pm\SICS 

Geo 321 Marine Geology 4 

DEPARTMENT OF AGRICULTURAL ENGINEERING 

MarE 222 Survey of Maricultural Engineering 4 

MarE 223 Maricultural Engineering Laboratory 3 

MarE 233 Marine Surveying and Topography 4 



The instructional staff for the courses listed above con- 
sists of the following: 

BIOLOGICAL SCIENCES 

Booth, James. Ph.D., Assistant Professor of Bio- 
logical Sciences: Marine Microbiology 

Clogston, Fred L. , Ph. D. , Professor of Biological 
Sciences: Marine Biology 

Fierstine. Harry L. , Ph. D. , Associate l^rofessor of 
Biological Sciences: Biology of Fishes 

Krejsa, BiehardJ.. Ph. D. ; Assistant Professor of 
Biological Sciences: Biology of Fishes 

Montgomery, David H. , M.S., Associate Professor of 
Biological Sciences: Invertebrate Zoology 

Richards* Thomas L. , Ph.D., Assistant Professor of 
Biological Sciences: Marine Resources 
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Sparling, Shirloy R. . Ph. 0. , Associate Professor of 
Biological Sci».*nces: AlRology 

P I lY SI C A I. S CI K N C KS 



Balthaser, Lawrence II. , Ph.D., Assistant l^rofessor 

«f Physics: Marino Geology 
Chipping, David, Ph.D., Assistant Pi'ofossor of 

Physics: Marino Geology 

M A H I c i; I /r u R A L 1-: ng I N i<: i: r i ng 

Carnegie, l-'clgar.I., M. I!ng. , Associate Professor 

of Agricultural Kngine<*ring 
Grinnell, Robin R. , M.S., Assistant Professor of 

Agricultural Engineering 
Lamouria, Lloyd II., M.S., Professor and Mead of 

.Agricultural Mngincjering 
Strohman, RoUin D. , Ph. D. , Assistant Professor of 

Agricultural Lngin coring 

To obtain further info rm-t' ion, address all inquiries 
directly to: * 

Department Head 
Hiological Sciennt^s l.^t*partment 
School of Science and Mathematics 
California Pnl>lechnic State Uni\'ersity 
San Luis Obispo, California 93401 



• CALIFORNIA STATK UN1VI::RSITY, FULLI-RTON 
1-Caierton, California 92634 

California State University, l-^illerton is one of Calif- 
ornia's 19 publicly supported state universities and 'col- 
leges and currently has an enrollment of close to 18,000. 
Located on 235 acres in Fast FuUerton, Orange County, 
California, the university is approximately 20 miles from 
the sea. The Department of Biological Science offers a 
program leading to a Bachelor of Arts degree for students 
preparing to enter graduate and professional schools, for 
those preparing to teach and for those preparing for car- 
eers in industry and government service. An emphasis in 
marine sciences is available in this undergraduate pro- 
gram in the Department of Biological Science. Addition- 
ally, a mhrine emphasis is available in the undergraduate 
degree program of the Department of Earth Science. 

Principal research facilities are located within the De- 
partment of Biological Science. " These facilities include 
several research laboratories equipped with sueh items 
as: 2 5 -gallon refrigerated aquaria, dissolved oxygen me- 
ters wiih recorders, environmental growth chambers, re- 
search microscopes, photographic equipment, spectro- 
photometers, pll meters, balances, etc. Additionally, 
portable field equipment including bathythermographs, 
martex temperature, salinity and depth recorders, nansen 
bottles with reversing thermometers, Kahl marine photo" 
meters and plankton nets are avaiiabV- foi" use. The uni- 
versity owns two 16-foot Boston Whalers equipped with fit- 
tings for marine work. 

The university is one of the founding members of the 
Southern California Ocean Studies Consortium which oper- 
ates out of Long Beach Harbor, approximately 30 miles 
from the campus, The consortium owns and operates^ 
52-foot research vessel, the Nautilus, which is equipped 
fclr. marine work. Currently plans are being formed for 
the construction of a marine laboratory in Long Beach 
llarobr which will ^add another dimension to the education- 
al and research operations of the university. 

Graduate degrees offered include an M, A, in Biologi- 



cal Science, specializing in marine biology. Require- 
ments arc 30 units of which at least 15 must be at the 500 
(graduate) level and include independent research, thesis 
research ar.d one departmental seminar (six units must be 
outside the principal area); a thesis, a published paper or 
a paper accepted for publication that is acceptable to the 
adviser and committee, and a final oral examination on the 
student's research. There were ten recipients of this de- 
gree during 1971-72. 

The following courses are offered in conjunction with 
the above program: 



IJNDKRGRADUATF 

BSC 3 IB Marine Biology 

BSC 417 Gf'noral Oceanography 

RSC 41H Biological Oceanography 

B'SC 419 Marine Fcology 

BSC 420 Biology of Marine Plankton 

BSC 440 Phycology 

BSC 461 Invertebrate Zoology 

BSC 475 ■ Ichthyology 

FS 110 Introduction to Physical Oceanography 

FS 330 Hydro-Meteorology and Oceanography 

FS 430 Advanced Studies in Hydro- Meteorology 
and Oceanography 

GRADIJATF 

BSC 518 Seminar in Marine Science 

BSC 508. Thesis Research 

BSC 599 Independent Graduate Research 



3 

1-3 
1-3 



The instructional staff for the courses listed above con- 
sists of the following: 

BIOLOGICAL SCIFNCF 



Adams, Phillip, Ph. D. , Professor 

Bright, Donald B. , Fli. D. , Professor, Chairman of 
the Department and Chairman of the Board of 
Governors, Southern California Ocean Studies 
Consortium 

Horn, Michael H. , Ph. D. , Assistant Professor 
Lambert, Charles, Ph.D., Assistant Professor 
Murray, Steven N. , Ph. D, , Assistant Professor 

FAHTH SCIFNCF 



Cooper, John, Ph.D., Assistant Professor 
• Mnloney, Neil, Ph.D., Associate Professor and 
Chairman of the Department 

CHFMISTRY 



Willis, William Van, Ph.D., Associate Professor . 

To obtain further information, address all inquiries 
directly to: 

Dr. Donald B. Bright, Chairman 
Department of Biological Science 
California State University, Pullerton 
FuUerton, California 92634 
(714) 870-3614 



CALIFORNIA STATE UNIVERSITY, HUMBOLDT 
Areata, California 95521 

The marine science programs at California State Uni- 
versity, Humboldt, offer, instructional and research op- 



ERIC 



portunities in marine fisheries, oceanography and vari- 
ous aspects of marine biology. The proximity of the 
school and the CSUH Marine Laboratory to a wide vari- 
ety of marine environments offers the students ample 
field trip opportunity both for research and classroom 
work. The laboratory at Trinidad, 15 minutes from the 
main campus, includes a large teaching classroom and a 
lar^e research laboratory. A modern seawater system 
an J various types of aquaria and trays serve the needs of 
the staff and students. Vessels are chartered to support 
the marine science program. Present on-campus facili- 
ties include saltwater aquaria, a water chemistry labora- 
tory, ichthyology laboratories, and zoology and botany 
classrooms ant laboratories. In addition, a data proces- 
sing center is' available for. student use. Equipment, 
technical guidance and financial aid are provided graduate 
students and some seniors through programs on marine 
sport fisheries conducted by tho' California Cooperative 
Fisheries Unit. 

The college offers the following degrees through' the 
schools indicated: 

SCHOOL OF NATUKAL RESOURCES 

rjEPARTMENT OF OCEANOGRAPHY 

Bachelor of Science in Oceanography . Requirements: 
general education (required and elective courses to in- 
sure cultural breadth in the humanities, social sciences 
and english and speech); lower division requirements 
(nine specified courses); upper division requirements 
(10 specified courses); 15 units of approved ucience cour- 
ses; at least one year of foreign language is strongly re- 
commended (russian, german or fronch), and free elec- 
tives to bring total number of units for the B. S. degi*ee 
to 192 quarter units. 

SCHOOL OF SCIENCE 

DEPARTMENT OF BIOLOGY 

A. B. in Biology . Requirements: general education 
(requirements as listed in tho catalogue to insure breadth 
in the humanities, social sciences, english and speech); 
lower division requirements (five specified courses); up- 
per division requirements (three specified courses plus 
option). 

Master of Arts in Biology . Requirements: bachelor's 
degree with a major in biology, botany, zoology or rela- 
ted subject area approved by the Department of Biology; 
overall undergraduate grade point average of 2. 5 or a 
grade point average of 3.0 for the last 90 quarter units of 
credit; completion of 45 upper division or graduate units 
in biology or supporting courses approved by tho graduate 
committee, including a minimum of 18 units of graduate 
courses;. a preliminary examination by the graduate com- 
mittee to bo taken prior to registration for the last 30 
units, and completion of a total of not less than eight or 
more than 10 units of 290 and 299 and a thesis approved 
by the graduate committee. 

A. B. degree in Botany . Requirements: general edu- 
cation (to insure breadth in the humanities, social scien- 
ces, english and speech); lower division requirements 
(seven specified courses); upper division requirements 
(12 specified courses, plus electives). 

A. B. degree in Zoology . Requirements: general edu- 
cation ( to insure breadth in the humanities, social sci- 
ences, english and speech); lower division requirements 
(six specified courses); upper division requirements (nine 
specified courses): 

The following courses are offered in conjunction with 
the above programs: 

OCEANOGRAPHY 

UNDERGRADUATE 

100 General Oceanography 5 

101 Biological Oceanography 4 

102 Physical Oceanography 4 



103 Chemical Oceanography 4 

105 Marine Field Techniques , 3 

106 Geological Oceanography " 4 
112 Introduction to Marine Hydrodynamics 3 

115 Celestial Navigation 3 

116 Marine Sedimentation 5 
121 Zooplankton Ecology^ 4 

125 Field Problems " 1-3 

126 Beach and Nearshore Processes 3 
131 Marine Hadioecology 3 
180 Undergraduate Seminar 1 



181 Seminar in Biqlogical Oceanography 

182 Seminar in Physical Oceanography 

183 Seminar in Chemical Oceanography 

184 Seminar in Geological Oceanography 



190 Field Cruise 3 

199 , Directed Study 1-3 

GRADUATE • 

211 Dynamics of Marine Primary 

Productivity 3 

260 ■ Geology and 'Dynamics of Estuaries 4 

261 Ecology of Estuarine Organisms 3 

BIOLOGY. BOTAm^ AND ZOOLOGY . 
UNDERGRADUATE 

Biol 141 Marine Biology 4 

Biol 142 Intertidal Ecology 4 
Bot 141 Phytoplankton Physiology and Ecology 3 

Bot 145 Marine Phycology 4 

Zool 112 Invertebrate Zoology 4 

Zool 113 . Invertebrate Zoology 4 

Zool 143 Comparative Physiology 4 

GRADUATE 

Biol 200 Selected Topics in Biology 1-3 
Bot 200 Selected Topics in Botany " 1-3 
Zool 200 Selected Topics in Zoology . 1-4 

Zool 242 Benthic Ecology 3 

Zool 244 . Invertebrate Embryology 3 



. The instructional staff for the courses listed above 
consists of the following: 

DEPARTMENT OF OCEANOGRAPHY 

Crandell, George F. , Ph. D. , Associate Professor 

and Director of Marine Laboratory 
Gast, James A.. Ph.D., Professor 
Hodgson, RoiaertT. , Ph.D.. Assistant Professor 
Pequegnat, John. M.S., Assistant Professor 
Thompson, Robert W. . Ph. D. . Associate Professor 

and Program Leader for Oceanography 

DEPARTMENT OF BIOLOGY 

Allen. William. Ph.D., Associate Professor of 
Zoology 

Boyd. Milton. Ph. D. . Lecturer in Biology 
Brusca, lary. Ph. D. . Associate Professor of 
Zoology 

DeMartini. John, Ph. D. ,. Professor of Zoology 
Houck, Warren, Ph.D.. Professor of Zoology 
Rasmussen, Robert, Ph. D. . Associate Professor of 
Botany 

Yamall, John, Ph. D. , Assistant Professor of 
Zoology 

To obtain further information, address all inquiries 
directly to: 

Robert W. Thompson 
Program Leader. Oceanography 
California State University, Humboldt 
Ar eata. California 95521 
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SCHOOL OF NATURAL UESOURCES 



Bachelor of Science in Fisheries. Requirements: 
general education (to insure breadth in the humanities, 
social sciences, english and speech); lower division re- 
quirements (nine specified courses): upper division re- 
quirements (eight specified courses). 

Master of Science in Fisheries . Requirements: 
appropriate undergraduate degree, three specified cour- 
ses, and required thesis, plus approved graduate cour- 
ses. 

The' following courses are offered in conjunction with 
the above programs: 

SCHOOL OF NATURAL RESOURCES/ FISHERIES 
UNDERGRADUATE 



lOO Introduction to Fishery Biology 3 

102 Field Course in Fishery Biology 3 

llO Ichthyology (classification) 4 

lllA Ichthyology (Anatomy & Physiology) 3 

lllB Ichthyology (Anatomy & Physiology) 3 

113 Topics in Fish Taxonomy 2 

120A Physical Limnology 3 

120B Biological Limnology 3 

126 Field Trip , 1 

130 Ecology Freshwater Fishes 4 

135 Ecology of Marine Fishes 4 

143 ' Problems in Water Pollution Biology 3 

150 Introductory Fish Population Dynamics 3 

160 Principles of Fishery Management 3 

170 Fish Culture and Breeding 3 

175 Commercial Fisheries 3 

■ 180 Techniques in Fishery Biology 3 

184 Fisheries Instrumentation, Gear and 

Methods 2 

195 Field Problems in Fisheries 1-4 

198 - Senior Fisheries Seminar 1 
GRADUATE 

240 Early Life Ilistory of Fishes 3 
245 * Economically Important Invertebrates 3 

250 Advanced Fish Population Dynamics 3 

260 Advanced Principles of Fisheries 

Management 3 

290 Thesis . 1-4 

295 Research Problems in Fisheries 1-4 

298 Graduate Fisheries Seminar 1 



The instructional staff for the courses listed above 
consists of the following: 

Allen, George H. , Ph.D., Professor and Program 
Leader of Fisheries 

Barnhart, Roger A. , Ph.D., Adjunct Associate Pro- 
fessor and Unit Leader, California Cooperative 
Fishery Unit 

Craigie, David E. , Ph. D. , Associate Professor of 
Natural Resources 

DeWitt, John, Jr. , Ph. D. , Professor of Fisheries 

Hassler, Thomas J., Ph. D. , Adjunct Assistant Pro- 
fessor and Assistant Unit Leader, California 
Cooperative Fishery Unit 

Ridenhour, Richard L, , Ph. D. , Professor of 

■ Fisheries 

* Roelofs, Terry D. ,■ Ph. D. , Assistant Professor of 
Fisheries 

VanKirk, Robert R. , Ph. D. , Assistant Professor of 

Natural Resources 
Welsh, James P. , Ph. D, , Associate Professor of 

Fisheries 

To obtain further information, address all inquiries 
directly to: 

Dr. George 11. Allen 
Program Leader, Fisheries 
. California State University, Humboldt 
Areata, California 95521 



CALIFORNIA STATE UNIVERSITY, SAN FRANCISCO 
San Francisco, California 94132 

Classroom and laboratory facilities are available at 
the main campus in San Francisco for studies in 
invertebrate zoology, marine botany, marine eco-ogy, 
and marine microbiology. There are also facilitiru 
for graduate studies in ecology, functional morphology, 
.gystematics. physiologj' and ethology. A new eight- 
Story Bblogical" Science Building was completed in 
1972 and provides graduater esear ch laboratories, cold 
rooms. v;ater tables and tanks, and recirculating sea 
water. The university enjoys a close working 
relationship with the California Fish and Game Depart- 
mont and the nearby California Academy of Sciences wher 
qualified students may take advantage of the valuable 
Hbrary and the large collection of fishes, invertebrates, 
and other materials for studies in systematics and 
morphology. The university, in cooperation with four 
other state universities, operates Moss Landing Marine 
Laboratory as a see -side campus extension. 

M. A. in Biology with a concentration in marine 
biology is offered through the Department of Marine 
Biology. Each student is required to complete a 
total of 30. semester units, selected with the approval 
of a marine biology advisor. Courses are. to consist, 
of upper division and graduate level courses. At 
least ont course must be taken at an approved marine 
station. Of graduate courses, at least two must be 
seminar courses. A minimum of three (maximum of 
six) units of research courses is required. A thesis 
is required (an oral or written examination may be 
substitited in exceptional cases) for which a student 
may take a maximum of six thesis research units. . An 
oral presentation of thesis research is also required. 

The following courses are offered in conjunction 
with the above program: 



UNDERGRADUATE 



Bio 


486 Marine Zoogeography 


2 


Bio 


502 Algolbgy 


4 


Bio 


555 Marine Invertebrate Zoology 


4 


Bio 


556 Natural History of. the Marine Invert- 






eb rates 


4 


Bio 


560 Marine Invertebrate Physiology 


4 


Bio 


571 Introductory Ichthyology 


4 


Bio 


575 Introductory Fishery Biology 


3 


Bio 


582 Biological Oceanography 


3 


Bio 


585 Marine Ecology 


4 


Bio 


591 Marine Science Diver Training 


2 


GRADUATE 




Bio 


700 Biological Literature 


1 


Bio 


752 Marine IVIicrobiology 


'5 


Bio 


786 Advanced Morphology and Ultrastruc- 






ture of Marine [nvertebrates 


4 


Bio 


790 Systematic Ichthyology. 


4 


Bio 


793 Plankton 


3 


Bio 


797 Growth and Development of Marine 






■ Algae 


3 


Bio 


820 Ecology of Efetuaries and lagoons 


3 


Bio 


883 Seminar; Marine Biology 


1 


Bio 


893 Advances in Marine Biology 


2 


Bio 


897 Research 


1-3 


Bio 


898 Research for Master's Thesis 


1-4 


DEPARTMENT OF GEOLOGY ' ' 




Geo 


466 Oceanology . 


■ 3 


Geo 


467 Marine Geology 


3 



The instructional staff for the courses listed above 
consists of the following^ 

DEPARTMENT OF MARINE HIOLOGY 

Araki, George S. , Ph. D. , Professor 
Beeman, Robert C , Ph.D., Professor 
Rerrend, Robert E. , Ph.D., Associate Prof*?sSor 
Bowen, Sarane T. , Ph.D., Professor 
Uradbury, Margaret a', Ph. D. Professor 
.. Gustafson, Joel P. , Ph.,D. , Professor 

Uensill, JohnS,, Ph. , D. Professor and Dean of the 

school of Natural Sciences 
Martin, John H. , Ph.D., Assistant Professor 
Oberlander, George T. , Ph. D. , Professor 
Swan, Lawrence W., Ph.D., Professor 
Tomlinson, Jack T. , Ph.D., Professor 
ToWle, Albert, Ph. D. , Chairman and Professor 
Yonenaka, Hideo H. , Ph.D., Professor 

,To obtain further information, address all inquiries 
directly to : 

Dr. Albert Towle, Chairi.nan, Department of Marine' 
Biology 

California State University, San Francisco 

1600 Holloway Avenue 

San Francisco, California 94132 



MOSS LANDING MARINE LABORATORIES 
of the 

California State Universities and Colleges 
Moss Landing, California 95039 

Five California Stale Universities (at Fresno, Ifayward, 
W^acramento, San Francisco and San Jose) and the Cali- 
fornia State College at Stanislaus jointly opci-ate this sea- 
side facility as a year-around center for upper division 
and graduate level education and researc|i in the marine 
"sciences. An average of 40 units of course work, plus 
master's research and thesis, are provided every term 
(fall, spring, summer). The laboratories face west on 
Monterey Bay at the point of origin of a deep submarine 
canyon. To the east. Moss Landing Harbor opens upon 
the diversified intertidal marsh and mudflat habitats of 
Elkhorn Slough. The buildings provide 14. 000 squaro feet 
of classroom, research, laboratory, office and library 
space, equipped to support the diversified curriculum and 
research needs of a multidisciplinary operation. Skiffs 
and small boats (8 to 24 feet) provide access to the near- 
V ^ shore marine and estuarine environments upon whicii the 
laboratories locus primary instructional and research 
emphasis. A privately owned 55-foot oceanographic ves- 
sel is affiliated with the laboratories, and is available for 
deeper water research on the continental shelf through 
cooperative arrangements with governmental and private 
organizations in the vicinity. 

Since Ihe Moss Landing Marine Laboratories are an in- 
tegral part of six separate supporting institutions, de- 
grees are earned through those schools. Baccalaureate 
and Master's degrees in the basic sciences (e.g.. biology, 
chemistry, geology, meteorology) may include concentra- 
tions in the mai'ine field, to include one or more semest- 
ers of study at the Moss Landing Marine Laboratories. 
'"•■.■While details differ in the several institutions, the follow- 
* ing general notes apply. 

1, B. A. orB. S. in Biology, Botany, or Zoology . 
Marine sciences requirements at Moss Landing Labora 
tories include general oceanography, marine ecology, 
marine science techniques, and quantitatiye marine sci- 



onec, plus f.-lectivv^s appropriate to tht? major interost. 
In th<? California St.ito Univcrsitif'S, a minimum of 124 
units aro i-oquirod for the bachelor's dogree, of which 
45 must ho in broad general «?ducation areas. 

2. 13. A. or H. S. in Geology . The marine sciences 
concentration will he similar Ic that ixji' biology, with 
recommended electives including marine meteorology, 
marine biogenic sediments, and geological oceanography, 

3, M. A. or. M.S. in biology, goology. motoorology, 
or chemistry. Thirty graduate units, to include six to 
ten units of required core courses, and researcli and 
thesis are r-equired for the master's degree. Some insti- 
tutions also require reading competence in a foreign lan- 
guage. The marine sciences concentration usually in- 
cludes a full year of work at the Moss Landing Marino 
Laboratories, with research and thesis on a marine envi- 
ronmental topic. 

The Moss Landing Marine Laboratories curriculum 
supports two primary disciplines--marine biology and 
marine geology--for.aU six participating Universities 
and Colleges, Occasional course offerings also support 
majors in meteorology (California State University, San 
.lose), geograpliy. and engineering. Special summer 
workshops and year-around seminar and special topics 
courses are designed for in-servicfi marine sciences 
instruction of teachers at all levels. 

The following courses are offered in conjunction with 
the above programs: 



UNDERGRADUATE COURSES 



101 


1 General Oceanography 


4 


1(^2 


' Marine Science Techniques 


3 


103 


Marine Ecology 


4 


104 


Quantitative Marine Science 


3 


105 


Marine Science Diving 


3 


106 


Scuba Marine Research 


3 


111 


Zoology Marine Vertebrates 


4 


112 


Marine Birds and Mammals 


4 


113" 


Icthyology 


4 


121 


Marine Invertebrate Zoology 


4 


122 


Marine Invertebrate Emhryology 


4 


123 


Marine Invertebrate Physiology 


4 


131 


Marine Algology 


4 


132 


Marine Plankton 


4 


141 


Geological Oceanography 


3 


142 


Marine Biogenic Sediments 


3 


143 


Coastal Geomorphology 


3 


171 


Oceanographic Summer Cruise 


4 


172 


Marine Environmental Group Research 


3 


GRADUATE COURSES 




201 


Concepts of Marine Science 


3 


202 


Advanced Marine Science Techniques 


4 


203 


Advanced Marine Ecology 


3 


211 


Behavior of Marine Animals 


3 


221 


Topics in Invertebrate Zoology 


4 


222 


Biology of Mollusca 


4 


231 


Physiology of Microscopic Marine Algae 


4 


232 


Advanced Marine Plankton 


4 


241 


Marine Protista &. Protozoans 


3 


242 


Continental Drift 


3 


251 


Marine Geochemistry 


4 


252 


Topics in Marine Chemistry 


4 


261 


Kinematic Physical Oceanography 


4 


262 


Dynamical Physical Oceanography 




263 


Waves and Tides 




271 


Population Biology 


3 


272 ■ 


Marine Environmental Geology 


3 


277 


Human Ecology of Monterey Bay 


3 


285 


Graduate Seminar in Marine Biology 




286 


Graduate Seminar in Marine Geology 




28? 


Graduate Seminar in Marine Chemistry 




28c?. 


Graduate Seminar in Physical Oceanography 




298 


Research in Marine Science I 


-4 


299 ■ 


Master's Thesis 1- 


-4 



25 



The instructional staff for the courses listed above 


T-MSC 


111 


Practical Fishing Operations 


consists of the following: 


T-BIO 


131 


Marine Biology 




T-MSC 


206 


Introduction to Oceanography 


HIOLOGY; 


T-MSC 


100 


Small Boat Handling 




T-PME 


100 


Shipboard Orientation 


Cailliet, Gregor, Ph.D., .Assistant Professor 


T-MSC 


121 


Ship Repair 


Foster, Michael, Ph.D., Assistant Professor 


T-SHI 


101 


Ship Experience (two weeks) 


Martin, John, Ph.D., Assistant Professor 








Morejohn, G. Victor, Ph. D. , Professor 


SECOND QUARTER 


Nybakken, James, Ph. D. , Associate Professor 








Thompson, Thomas, Ph- D. , Assistant Professor 


T-ENG 


101 


Grammar and Coinpodition 


T-MAT 


102-C 


Technical Mathematics 


GEOGRAPHY 


T-MSC 


101 


Basic Marine Piloting Techniques 




T-PME 


101 


Reciprocating Internal Combustion 


Gordon, Burton L. , Ph. D. , Professor 






Engines and Auxiliary Equipment 


Treichel, Georg, Ph. D. , Professor 


T-MSC 


112 


Practical Fishing Operations 




T-BIO 


132 


Marine Biology 


GKOLCXIY: 


T-MSC 


122 


Ship Repair 




T-SHI 


102 


Ship Experience (two weeks) 


Arnal, Robert E. , Ph.D., Professor 








Broenkow, William W. Ph. D. , Associate Professor 


THIRD QUARTER 




Hurley, Robert J. , Ph. D. , Professor 










T-ENG 


102 


Grammar and Composition 


i U U UldLn lUIinUi^ llllUXIZlclllUlly dUUlUsa Uil ill^Uill^S 


T-MAT 


103-C 


Technical Mathematics 




T-MSC 


102 


Navigational Publications & Electronic 


Hr\K/>r*f t Tliiflov 111 poofnf 






Procedures 


Moss Landing Marine Laboratories 


T-PME 


102 


Reciprocating Internal Combustion 


P. O. Box 223 






Engines and Auxiliary Equipment 


Moss Landing, OalLfornia 95039 


T-MSC 


113 


Practical Fishing Operations 




T-PHY 


101 


'Physics: Properties of Matter 




T-MSC 


123 


Ship Repair 




T-SHI 


103 


Ship Experience (two weeks) 




FOURTH QU.-VRTER 




T-MAT 


201 


Technical Mathematics 




T-MSC 


103 


Navigation and Cartography 




T- MSC 


114 


Practical Fishing Operations 




T-CIIM 


103 


Marine Chemistry Lab Operations 




T-MSC 


130 ■ 


Basic Oceanographic Equipment 


CAPE FEAR TECHNICAL INSTITUTE 


T-MSC 


213 


Marine Fishery Science 


Wilmington, North Carolina 28401 • 


T -MSC 


124 


Ship Repair 


T-SHI 


104 


Ship Experience (two weeks) 


Cape Fear Technical Institute offers two 2 -year ma- 


T-SHI 


109 


Ship Experience overtime 


rine programs. Marine Technology is ship-oriented 








while Marine Lab Technology is shore-side laboratory- 


FIFTH QUARTER 




oriented. Both emphasize hands-on training, purpose 








of producing a graduate capable of going to work in 


T-ENG 


204 


Oral Communication 


the marine field. 


T-DFT 


117 


Drafting and Blueprint Heading 


The shoreside facilities for marine programs at 


T-PHY 


. 102 


Physics: Work, Energy, Power 


Cape Fear Technical Institute consist of: Laboratories 


T-MSC 


207- 


Oceanographic Data: Acquisition and 


for marine chemistry, marine biology, navigation, 






Reducation 


geology, microbiology and photography,, workshops for 


T-MSC 


131 


Special Oceanographic Instrumentation 


oceanographic equipment, marine engines and netmaking. 


T-PSY 


206 


Applied Psychology 


The school's main oceangoing vessel, the 185-foot 


T-MSC 


125 


Ship Repair 


Advance II, can carry up to 70 students in addition to 


T-SHl 


105 . 


Ship Experience (two weeks) 


crew. This capability has given students the opportunity 








to participate on such projects as BOMEX, TEKTITE II, 


SIXTH QUARTER 




and lFYGL-72. The school also operates the 110-foot, 








oceancoinc tue. the W, Dallas Herring, which can carry 


T-ELC 


107 


Electricity I 


10-15 students in addition to crew. 


T-MSC 


208 


Oceanographic Data: Calculations i 


For nearshore and inshore work, students, under in- 






Graphics 


structor supervision, are completely refurbishing the 75- 


T-GEO 


101 


Geology 


foot Elm, the 55-foot Hutton , and a 38-foot vessel. 


T-MSC 


132 


Marine Geological Equipment 


In addition to the formal curricula, the school spon»- 


T-SOC 


102 


Principles of Sociology 


sors a work-study cooperative program whereby selected 


T-MAT 


211 


Basic Statistics 


marine students are released from the majority of their 


T-MSC 


12G 


Ship Repair 


class load for a quarter or a portion of a quarter, to 


T-SHI 


lOG 


Ship Experience (two weeks) 


work for government agencies (N. C. State Fisheries, N. 








C, Dept, of Archives and History, Naval Oceanographic 


SEVENTH QUARTER 


Office) or local industries. Credit is given based on the 








type of work and performance on the job. 


T-MSC 


211 


Nearshore and Estuarine Survey 


Associate in Applied Science (A. A, S. ) in Marine 






Methods 


Technology. In 1972. 30 degrees were awarded. Re- 


T-BIO 


110 


Field Biology 


quirement: succesisful completion of the following curri- 


T-MAT 


212 


Basic Statistics 


culm: 


T-SOC 


20G 


American Institutions 




T-MSC 


134 


Marine Welding 


FmST QUARTER 


T-ELC 


108 


Electricity II 


T-MSC 


127 


Ship Repair 


T-MAT 101 -C Technical Mathematics 


T-SHI 


107 


Ship Experience (two weeks) 
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EIGHTH QUARTER 


Koss, Edward L. , Chairman Marine Technology 








Division, Oceanography 


T-ENG 


103 


Reporting Writing 


Gladding, Thomas, Jr., Navigation 


T-MSC 


210 


Chemical Oceanography & Primary 


Jordan, Arthur W. , Coordinator of Ship Operations and 






Production 


Chief Investigator for Sea Grant 


T-BIO 


133 


Biological Sampling Techniques 


Lewis, Edward, Chief Mate 


T-MSC 


133 


Oceanographic Equipment 


McClelland, Hoy L. , Marine Engineering 


T-PME 


103 


Marine Diesel Engines 


McNaniara, John, First Engineer 


T-ELC 


109 


Electricity III 


Malpass, Mitchell, Marine Techuiciaii 


T-MSC 


128 


Ship Repair 


Martin, James, K. , Marino Biology 


T-SHl 


108 


Ship Experience (two weeks) 


Meyland, Sarah J. , Oceanography, Geology, Photogra- 


T-SHI 


109 


Ship Experience overtime 










Miller, Mark, Marine Technician 


Associate in 


Applied Science (A. A. S. ) in Marine 


Newbegin, Gary, Second Engineer 



Laboratory Technology. In 1972 15 degrees were awarded 
Requirement ; Successful completion of the following 
curriculm; 



FIRST QUARTER 

T-ENG 101 Grammar and Composition- 

T-MAT 101-C Technical Mathematics 

T-BIO 131 Marine Biology 

T-MSC 206 Introduction to Oceanography 

T-MSC 100 Small Boat Handling 

T-MSC 117 Science Field Trip 

T-PSY 20 G Applied Psychology 

SECOND QUARTER 

T-ENG 102 Grammar and Composition 

T-MAT 102-C Technical Mathematics 

T-BIO 132 Marine Biology 

T-CHM 101 Introduction to Chemistry 

T-MSC 201 Aquarium Systems 

T-MSC 118 Science Field Trip 



Pitts, Edmund, Tlurd ICngineer 
Rayiior, Bruce, Asst. Marine Superintetuh.Mit, Ship Re- 
pair 

Remington, George L. , Marine Electronics, Physics 
Rhodes, S. Thomas, Marino Biology 
Thomas, David, Marine Technician 
Watson, Harold, Chief linginecr 
Wolfe, Ernest, Second Mate 

For further information, all inquiries should be made 

;o; 

Mr, Carl E, Malpass 
Acting Dean, Student Affairs 
Cape Fear Technical Tnslilute 
411 North Front St. 
Wilmington, N. C. 28401 



THIRD QUARTER 



T-ENG 103 Report Writing 

T-MAT 103-C Technical Mathematics 

T-PHY Ipl Physics; Properties of Matter 

T-MSC 215 Oceanographic Instrumentation 

T-CHM 108 Practical Analysis of Seawater 

T-MSC 119 Science Field Trip 

FOURTH QUARTER 

T-ENG 204 Oral Communication 

T-MAT 201 Technical Mathematics 

T-CHM 109 Pratical Analysis of Seawater 

T-PHY 102 Physics: Work, Energy, Power 

T-BIO 111 Microbiology 

T-MSC 217 Science Field Trip 

FIFTH QUARTER 

T-MSC 21G Oceanographic Data 

T-ELC 107 Electricity I 

T-MAT 211 Basic Statistics 

T-SOC 102 Principles of Sociology 

T-GEO 101 Geology 

T-MSC 218 Science Field Trip 

T-PHO 1 10 Photography 

SIXTH QUARTER 

T-MSC 220 Special Problem 

T-ELC 108 Electricity II 

T-SOC 20G American Institutions 

T-MSC 213 Marine Fishery Science 

T-MSC 203 Estuarine Pollution Problems 

T-MAT 212 2 Basic Statistics 

Instructional Staff for the courses above are; 

Adams, James, Fishing Operations 
Buck, Dale R. , Oceanography, Chemistry 

Burns, b^'rancis A. , Master, Advance II 
Carter, Marie. Marine Lab Technician 



CASE WESTERN RESERVE UNIVERSITY 
Cleveland, Ohio 44106 

The Department nf Geology and the Division of h'luid. 
Thermal and Aerospace Sciences of the School of Engin- 
eering at Case. WsfStern Reserve University jointly ad- 
minister an interdisciplinary program in geophysical 
fluid dynamics. 

The principal facilities are located on the Case West- 
ern Reserve campus as well as on the university-owned 
Squire Vallfeeview Farm about 10 miles east of the uni- 
versity. Among the experimental facilities are a low 
turbulence subsonic wind tunnel, a low turbulence water 
tunnel, a water table, as well as many small air and 
water flow facilities The laboratories are well equip- 
ped with high precision flow and temperature measuring 
equipment including hot wire and hot film anemometers, 
a number of laser doppler velocity measurement de- 
vices. There are also water analysis facilities includ- 
ing analysis by radioactive tracers. Well -equipped, 
manned central shops and instrument rooms are avail- 
able as well as a controlled environment room for ex' 
periments where extreme precision is important, A 
25-acre watershed area at Squire Valleeview Farm is 
being used for a study of ecological system dynamics. 
Geophysical and oceanographic measurements in Lake 
Erie are made through cooperation with the U.S. Coast 
Guard. A Univac 1108 computer is available at the uni- 
versity's computing center. 

The program itself is a graduate program leading to 
M. S, and Ph« D. degrees. The course requirements are 
as follows: 

M. S, (Geophysical Fluid Dynamics). Six courses in- 
cluding EFTS 453 Geophysical Fluid Dynamics plus a 
thesis in the area of geophysical fluid dynamics. 

Ph« D. An additional eight to 10 courses including 
two math courses, some in physics, geochemistry, etc., 
plus a doctoral dissertation. 

Six M.S. and two Ph. D. degrees have been granted 
under the program since its inception in 1969. There 



o 
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are 10 students in the program in the 1972-73 academic 
year. 

The following courses are offered- in conjunction with 
the above programs: 



i:FTS 450 
EFTS 452 
ICFTS 453 
EFTS 454 
EFTS 552 
ICFTS 554 
EFTS 555 

EFTS 556 
EFTS 557 
EFTS 558 
EFTS 559 
EFTS 655 
GEOL 321 
GEOL 323 
GEOL 334. 

GEOL 350 
GEOL 364 
GEOL 366 
GEOL 425 
GEOL 435 
GEOL 453 



335 



Anal>tical T'luid Mechanics 
Viscous Flow I 

Geophysical Fluid Meclianics I 
Theoretical Meteorology 
Viscous Flow It 
Turbulent Fluid Motion 
Approximation Methods in Engin- 
eering Analysis 
Geophysical Fluid Mechanics 11 
Convection Heat 1*ransfor 
Conduction and Radiation 
Kinetic Theory 

Theories of Hydrodynamic Stability 
Geology of Water Resources 
Applied Geophysics 
Earth Environmental Science 

Seminar 
Geochemistry 
Descriptive Meteorology 
General Oceanography 
Gootectonics 
CLeo chemistry 
Physical Limnology 



The instructional staff for the courses listed above 
consists of the following: 

BIOLOGY 



Toraguchi, Mitsuo, Ph.D., Assistant Professor 

FLUID, Tin^RMAL AND AEROSPACE SCIENCES 

Greber, Isaac, Ph. O. • I'rofessor 

-lanowitz, Gerald S., Ph.D., Assistant Professor 

Kaplan, Shimon, Ph. D. , Assistant Professor 

Ostrach, Simon, Ph. D. , Professor 

Prahl, .Joseph M., Ph.D., Assistant Professor 

Reshotko, Eli, Ph.D., Professor 

GEOLOGY 



Fisher, Perry \V, , Ph.D., Assistant Professor 
Helwig, James A., Ph.D., Assistant Professor 
llower, John, Ph. D. , Professor 
Lick, Wilbert.L, Ph.D., Professor 

For additional information, address all inquiries 
directly to: 

Professor Eli Reshotko 

Head, Division of Fluid, Thermal and Aerospace 

Sciences 
Case Western Reserve University 
Cleveland. Ohio 44106 
(216) 368-2941 * 



THE CATHOLIC UNIVERSITY OF AMERICA 
Washington, D. C. 

The Institute of Ocean Science and Engineering was 
established at the University in 1967 to foster research 
and academic programs in the marine sciences. The 
major areas of marine related research are: underwater 
acoustics, properties of transducers, structure and phys- 
ical properties of salt water, marine cables, instrumenta- 



tion, Huid dynamics, soil mechanics and physical pro- 
perties of water laboratoines. Tlie university has parti- 
cipated in a cooperative program with three local Naval 
laboratories since 1967. This program sponsors mutual 
use of research facilities and oceanographic ships. 

Computer facilities include H?M 1620 and 1130 com- 
puters and a PDP-IO computer. The university is a mem- 
ber of the Washington Consortium of l.iniversities and Tho 
•\Jarine Science Consortium ol* Pennsylvania CoHcges and 
Universities. The university offers undergraduate and 
graduate programs at its main campus in northeast 
Washington, D, C. and at the [Delaware Bay Marine Science 
Center of tlic Marine Science Consortium in Lewes, Dela- 
ware. 

The following degrees are offered in ocean nngineeriiig 
and related fields: 

D. Engr. or Ph. D. in Ocean Engineering (Department 
of Civil and Mechanical Engineering). Candidates for the 
doctorate in ocean engineering must sattsf.ictorily com- 
plete two years of full-time resident graduate study be- 
yond the master's degree, or its equivalent on a part- 
time or three-quarter time basis. Degree requirements 
may be summarized as follows: a major course program 
(a minimum of 35 credit hours beyond the bachelor's 
degree), 18 credit hours in a minor field (usually mathe- 
matics) or 12 credit hours in a first minor field and 6 
credit hours in a second minor field, written comprehen- 
sive examinations in the major and first minor fields, a 
reading knowledge of one foreign langjage, a dissertation, 
and an oral defense of dissertation. Doctoral programs in 
ocean engineering are tailored to meet the needs of the 
individual student. Candidates may specialize in fluid or 
solid mechanics. Heat transfer or thermodynamics, con- 
trol system or underwater acoustics. All doctoral candi- 
dates in ocean engineering must take a minimum of nine 
credit hours in pure or applied oceanography, six one- 
semester upper- level graduate courses in their specialty 
area, and acquire appropriate at -sea experience. 

M.S. I'i. in Ocean Engineering (Department of Civil and 
i\h^chanical I'^ngi nee ring). Candidates for the degree of 
Master of Science in ocean engineering are required to 
satisfactorily complete one. year of full-time graduate 
study (a minimum of 24 credit hours including research 
and seminars), or its equivalent or a part-time or three- 
quarter time basis. A comprehensive examination in the 
major field plus a thesis is required. There are no for- 
eign language requirements for the M. S. E. degree. 

D. Engr. or Ph. D. in Engineering Acoustics (Depart - 
mont of Civil imd Mechanical Engineering). Candidates 
for the Doctorate in engineering acoustics must satisfac- 
torily complete two years of full-time resident graduate 
study beyond the master's degree, or its equivalent on a 
part-time or three-quarter time basis. Degree require- . 
meats may be summarized as follows: a major course 
program (a minimum of 35 credit hours beyond the Bache- 
lor's degree), 18 credit hours in a minor field (usually 
mathematics) or 12 credit hours in a first minor field and 
six credit hours in a second minor field, Jirritten compre- 
hensive examinations in the major and first minor fields, 
a reading knowledge of one foreign language, a disserta- 
tion, and an oral defense of the dissertation. 

M. S. E. in Engineering Acoustics (Department of Civil 
and jVleclianical Engineering). Candidates for the degree 
of Master of Science in Engineering (acoustics) are re- 
quired to satisfactorily complete one year of full-time 
graduate study (a minimum of 24 credit hours including re- 
search and seminars), or its equivalent on a part-time or 
three-quarter time basis. A comprehensive examination 
in the major field plus a thesis is required. There are no 
foreign language requirements for the M.S. E. degree. 

]3. S. E. (Ocean Engineering Option) (Department of . 
Civil and Mechanical Engineering). Undergraduate stu- 
dents in this program follow the same curriculum as other 
mechanical engineering students during the freshman and 
sophomore years. Required ocean engineering courses 
in the junior and senior year are Engineering Properties 
of Materials, Physical Oceanography and Dynamic 
Measurements. The other required courses follow the 
C. M. E. curriculum. Projects related to ocean engineer- 
ing are included in the laboratory and design courses. 
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Fifteen semester hours of electives in the senior year 
may be selected from the list of mechanical and ocean 
engineorinfj courses at the senior and the beginning grad- 
uate level. 

The following courses are offered in conjunction with 
the' above programs: 



GHADUATK 

DKPAKTMKXT Of CIViL AND MtCCHAMCAL i^NGI - 
X HI:! KING 



501 Structural Mechanics I 3 

502 Structural Mechanics II 3 

503 Introduction to Continuum Mechanics 3 

504 Physical Oceanography 3 

505 Advanced Design 3 

506 Advanced Design 3 

507 Introduction to Ocean Kngineering 3 

508 Ocean Waves 3 

509 Materials for Ocean and Other Extreme 

Environments 3 

511 Limit Analysis of Structures 2 

512 Structural Analysis 3 

514 Geological Oceanography 3 

515 Structural Dynamics 3 
517 Fundamejitals of Instrumentation 3 
532 Experimental Dynamics J^aboratory ,3 
534 Experimental Stress Analysis 3 
541 Classical Mechanics 3 

545 Foundation of Fluid' Mechanics 3 

546 Inviscid Incompressible Flows 3 

547 Inviscid Compressible Flows 3 

548 Incompressible Viscous Flows 3 
554 Applied Underwater Acoustics 3 

561 Heat Transfer 3 

562 Heat Transfer 3 

564 Theory of Waves 3 

565 Control System Analysis and Synthesis • 3 

566 Control System Analysis and Synthesis 3 
568 Electromechanical Circuits and Transducers 2 

571 Theoretical The rmodynamics 3 

572 Theoretical Thermodynamics 3 
581 Introduction to Acoustics 3 
5C2 Environmental Noise and its Control 2 

597 Seminar 1 

598 Seminar I 

701 Design of Complex Systems 3 

702 Design of Complex Systems 3 

704 Theory of Plasticity 2 

705 Theory of Shells and Plates 3 

706 Nonlinear Elasticity 3 

707 Propagation of Sound in the Sea 3 

708 Theoretical Elasticity 3 
700 Radiation and Scattering I ' 3 
710 Radiation and Scattering 11 3 
712 Acoustic Signal Processing 3 
718 Stability of Structures 3 

733 Viscous Gas Dynamics 3 

734 Separation of Flow 3 

735 E.vperimental Stress Analysis ff 3 

736 Experimental Stress Analysis HI 3 

741 Vibrations in Elastic Solids 3 

742 Acoustic Radiation from Submerged Structures 3 

743 Hypersonic Gas Dynamics 3 
. 744 Hypersonic Gas Dynamics 3 

768 Propagation in Random Media - 3 

797 Research 3 

798 Research 3 

995 Master's Dissertation Guidance 0 

996 Master's Dissertation Guidance 0 

997 Doctoral Dissertation Guidance 0 

998 Doctoral Dissertation Guidance 0 



The instructional staff for the courses listed above con* 
sists of the following: 



DEPARTMENT OF CIVIL AND MECHANICAL ENGN 
NEE RING 



Andrews, Frank A. , Ph. D, , Professor of Acoustics 
Casarella, Mario .L , Ph.D., .Associate Professor of 

Ocean Engineering 
Chang, Paul K. , Ph. D. , Professor of Fluid Mechanics 
Chi, Michael, Ph. D. , Professor of Structural Mecha- 
nics 

Durelli, August J. , Ph.D., Professor of Stress 
Analysis 

Gilheany, John J., Ph.D., Associate Professor of 
Ocean Engineering 

Heller, Samuel R. , Ph. D, , Professor and Chairman 
of Civil and Mechanical Engineering (Ocean Engineer- 
ing) 

Jackson, Francis J. , Ph. D. , Adjunct Professor of 
.^covjstics 

Kelnhofer, William J., Ph.D., Associate Professor 

of Fluid Mechanics 
Magrab^ Edward 13. . Ph.D., Associate Professor of 

Acoustics 

Parks, Vincent J., Ph.D., Associate Professor of 
Stress Analysis 

Perrone, Nicholas, Ph.D., Adjunct Professor of 
Structural Mechanics 

Smith, Russell A., Ph.D., Associate Professor of 
Fluid Mechanics 

Soteriades, Michael C. , Ph.D., Professor of Struc- 
tural Mechanics 

Spooner, Ronald, Ph.D., Adjunct Professor of 

■ Acoustics 

Thiruvengadam, Alagupillai, Ph.D., .Associate Pro- 
fessor of Ocean Engineering 

Tsao, Chi-Kung, Ph.D., Associate Professor of Heat 
Transfe r 

Vaishnav, Ramesh N. , Ph. D, , Professor of Struc- 
tural Mechanics 

DEPARTMENT OF AEROSPACE AND ATMOSPHERIC 
SCIENCES 

Atabek, Bulent H. , Ph.D., Professor of Fluid 
Mechanics 

Chang, Chieh(^., Ph.D., Professor and Chai rman 
of Aerospace and Atmospheric Sciences (Atmos- 
pheric Vortices) 

Eisler, Thomas J. , Ph.D., Professor of Acoustics 

Kao, Timothy W. , Ph. D. , Professor of Geophysical 
Fluid Mechanics 

Lee, Kai F. , Ph, D. , Associate Professor of Atmos- 
pheric Physics 

Ling, Sung C. , Ph.D., Professor of Fluid Mechanics 

Pao, Hsien P. , Ph.D., Professor of Geophysical 
Fluid Mechanics 

Whang, Vun C. , Ph. D. , Professor of Fluid Mechanics 

To obtain further information, address all inquiries 
directly to: 

Dr. Mario J, Casarella 
Institute of Ocean Science and Engineering 
Catholic University of America 
Washington, D. C. 20017 



CHARLES COUNTY COMMUNITY COLLEGE 
La Plata, Maryland 20646 

Estuarine Resources Technology, a division of 
the Department of Biology, operates teaching and re- 



search centers at Benedict, Maryland and at the main 
campus in I..a Plata, Maryland. 

The principle teaching and researcli center at Benedict 
Maryland is located on the l^atuxent River, an arm of 
the Chesapeake Hay, and is a prime stripped bass and 
oyster producing area. The Benedict center, soon to 
be expanded to more than double its present size, is 
composed of separate chemical and biological studies 
buildings. Three vessels, the SS-foot R. V. Truitt, 
the 26- foot Menedia, and the 18- foot Sea Squirt are 
based at Benedict and used in training cruises on the 
Patuxent River and Chesapeake Bay. 

Facilities at the main campus include an aquatics 
lab, microbiological lab with two walk- in environment 
chambers, chemical instrumentation lab, sanitary chem- 
ical lab, data processing center equipped with an IBM 
360-6C computer, and a large shop area. Specialized 
equipment located at the main campus includes infrared 
and ultraviolet spectrophotometers, atomic absorption, 
gas chromatography, total carbon analyzers* pesticide 
monitoring units and a photography lab. 

TheKstuarine Resources Technology program trains 
in two years a research assistant, capable of performing 
a wide variety of field and laboratory functions in the 
estuarine and freshwater environments. The program 
focuses on practical field studies conducted in small 
groups for eight hours one day a week. Sophomore 
students may take either a field or laboratory option. 

An Associate of Arts degree in Estuarine Resources 
Technology is granted students completing a minimum 
fo 62 hours of credit in required and optional courses. 

The following courses are offered in conjunction, with 
the above program: 



Bio 


100 


Theory and Techniques of Field 
Sampling 


3 


Bio 


107 


Principles of Estuarine Ecology 


4 


Bio 


105 


Concepts of Biology 


3 


Math 


150 


Technical Mathematics 


4 


Math 


151 


Technical Mathematics 


4 


Chem 120 


General Chemistry 


4 


Chen^ 121 


General Chemistry 


4 


Eng 


101 


Composition and Rhetoric 


3 


Sph 


103 


Business and Professional Speaking 


3 


Bio 


251 


Applied Estuarine Ecology 


4 


Bio 


252 


Estuarine Problem Analysis 


4 


Bio 


201 


Microbiology 


4 


Eng 


205 


Report Writing • 


3 


Chem 155 


Instrumentation 


4 


Chem 252 


Sanitary Chemistry 


3 


Math 


230 


Statistics 


3 


Bio 


210 


Fishery Biology 


3 


Bio 


211 


Fishery Management 


3 


Pat 


103 


Wastewater Operations 


3 


Pat 


205 


Industrial Waste 


3 


Bio 


106 


Aquatic Ecology and Water Pollution 


3 


Bio 


202 


Marine Biology 


3 


Bio 


204 


Physical Oceanography 


3 


Bio 


207 


Marine Geology 


3 


Bio 


208 


Marine Instrumentation 


3 


Bio 


229 


Waves and Tides 


3 



The instructional staff for the courses listed above 
cosists of the following: 



BIOLOGY 

Jensen, B. L, , Professor 
Montgomery, W, E. , Assistant Professor 
Poe, T. R. , Assistant Professor 
Rigley, L. , .Assistant Professor 



CHEMISTRY 

Engel,W.E. , Assistant Professor 
Sotera, J. A. , Assistant Professor 

ERIC 



To obtain further information contact: 

Mr. Thomas Poe, Co-ordinator 
Estuarine Resources Technology 
Charles County Community College 
Box 910 

La Plata, Maryland 20646 



UNIVERSITY OF CHICAGO 
Chicago, Illinois 60637 

The marine sciences program at the University of 
Chicago is within the Department of the Geophysical Sci- 
ences, located in the Henry Hinds Laboratory for the 
Geophysical Sciences. The central core of the building 
consists almost entirely of research laboratories and as- 
sociated shop facilities. Among these are several wave 
tank laboratories which include wave tanks up to 80 feet 
long used for impulse wave and ocean wave studies, ran- 
dom wave and interaction studies, and internal wave in- 
vestigations. Other facilities include a flume, wind tun- 
nel, paleoecology laboratory, sedimentology laboratory, 
hydrodynamics laboratory, geochemistry laboratories, 
an electron microprobe, and X-ray diffraction equip- 
ment. The university computing center is nearby. Field 
facilities are available through cooperation with the 
Woods Hole Oceanographic Institution, 

Degrees are not offered specifically in the marine 
sciences or oceanography. The M, S. and Ph, D. de- 
grees in the Geophysical Sciences are offered with spe- 
ciali7.ation in the areas included within the marine sci- 
ences. 

Master of Science (Geophysical Sciences). The re- 
quirements for this degree are: a program of study ap- 
proved by the departmental counselor, normally consist- 
ing of nine graduate courses (at least three basic sci- 
ence courses and at least three geophysical sciences 
courses and at least one research course); courses in 
basic science may be taken in or outside the department, 
and an average grade of not lower than B and no grade 
lower than C in the courses offered for the degree. 

Doctor of Philosophy (Geophysical Sciences), The re- 
quirements are: a program of study approved by the 
student's advisory committee, normally consisting of at 
least nine graduate courses; pass a reading comprehen- 
sion examination in two modern foreign languages, one 
of which must be russian or german, a preliminary ex- 
amination consisting of a written part covering fie;lds 
that the student lias selected for his program of study, 
followed by an oral part based on the student's proposal 
for a dissertation topic that he has submitted as a re- 
search, prospectus, and a dissertation by the candidate 
on the results of independent research in the geophysical 
sciences, followed by an oral final examination on the 
dissertation and the field of specialization. 

The following courses are offered in conjunction with 
the above programs: 

UNDERGRAD U AT E 



132 Evolution of the Biosphere 3 

133 The Atmosphere and Oceans 3 
222 Oceans and Atmospheres of the Geological 

Past 3 
232, Dynamics and Phenomenology of the Atmosphere 

233 and Oceans 3 

GRADUATE 

302 Hydrodynamic Stability 3 

303 Turbulence 3 



304 Advanced Topics in Rotating Fluids 3 

320 Marine Paleoecology 3 
343 Ocean Wave T hi; cry 

348 Shallow-water Oceanography 3 

351 Geophysical Fluid Dynamics 1: Fundamentals 3 
35'i Geophysical Fluid Dynamics II: Viscous Flows 3 

353 Geophysical Fluid Dynamics III: Waves 3 

354 Geophysical Fluid Dynamics IV: Large-scale 

Atmospheric Motions 3 

355 Geophysical Fluid Dynamics V: Large-scale 

Oceanic Motions 3 
3 56 Geophysical Fluid Dynamics VI: Laboratory 

Models 3 

361 Atmospheric Convection 3 

362 Numerical Weather Prediction 3 
364 Dynamics of Atmospheric Vortices 3 
381 Tides of the Gcos^ffien^ 3 
385 Seminar: Sediment Transport I 3 

RHSKARCH COURSFS 

441 Research in Dynamical Oceanography 3 

460 Research in Geophysical Fluid Dynamics 3 

461 Research in Dynamical Prediction 3 

462 Research in Ilydroflynamical Models 3 

463 Research in Fxperimental Hydrodynamic 

Stability 3 

464 Research in Convection 3 
466 Research in Theoretical Fluid Mfichanics 3 
481 Research in Marine Geophysics 3 



The instructional staff for the courses listed above 
consists of the following: 

DEPARTMENT OF GF.OPITYSICAL SCIVCNCKS 

Fultz, Dave, Ph.D., Professor of Meteorology 
Johnson, Ralph G. , Ph.D., Professor of Paleon- 
tology 

Kuo, Hsiao-Lan, Ph. D. / Professor of Meteorology 

McGoldrick, Lawrence F. , Ph.D., Associate 
Professor of Fluid Mechanics 

Miller, Robert L. , Ph. D. , Professor of Geo- 
physics and Admissions Counselor 

Pedlosky, Joseph, Ph.D., Professor of Geophysical 
Fluid Dynamics 

Platzman, George W. , Ph. D. , Professor of 
M eteorology 

Schopf, Thomas ,1. AL , Ph. D. , Associate Professor 

of Paleobiology 
Srivastava, RameshC, Ph.D., Associate Professor 

of Meteorology 

To obtain further Information, address ail Inquiries 
directly to: 

Professor George W. Platzman " 

Chairman, Department of Geophysical Sciences 

The University of Chicago 

5734 South Ellis Avenue 

Chicago, Illinois 6063 7 



CITY UNIVKHSITV OF NEW YORK 
New York, New York 10031 

The City University Institute of Oceanography is the 
central focus for an oceanographic and meteorological 
program that reaches many of the 21 individual campuses 
of the City University of New York. The institute office 
is located at the City College, but the 90- foot research 
ship, Atlantic Twin, is based on Staten Island, New York. 



A dock and shore facility is planned for the Bronx. 
Special laboratories in sedimt-nts, hydraulics, marine 
microbial exology, sewage effluent aquaculture, plankton 
dynamics, air-sea interactions, and chemical ocean- 
ography, among others, are available on at least one or 
another campus. Students have access to the maricuUure 
laboratory on St. Croix, U.S. Virgin Islands, littoral 
collecting equipment, combined library holdings of over 
two million books and 10,000 periodicals, and assorted 
computers. The institute has long-standing cooperative 
arrangements with many other marine institutions 
including, in the immediate area, the Lamont- Doherty 
Geological Observatory. 

The following degrees are offered: 

1. 13. S. in Oceanography, interdisciplinary group in 
oceanography. This degree is available only at the City 
College. Students are required to complete 128 credits 
with an average of "C" or better. Students must take a 
minimum of 44 credits- outside their major subject and a 
minimum of 36 credits in their majdr. Up to 16 credits 
of non- major studies may be taken on a pass- fail basis. 
Degrees granted in 1972: 35. 

2. M. A. in Biology, Chemistry, Earth and Planetary 
Science, and Physics , Departments of Biology,' Chemistry 
Karth and Planetary Science, and Physics. Generally 
speaking, students must complete 30 credits of an 
approved program of study with an average grade of "R" 
or better. Details vary regarding the language require- 
ment and/or computer language, thesis requirement and 
comprehensive examination. Degrees granted in 1972: six. 

3. Ph. D. in Biology, Chemistry, and Physics, 
executive committees in each disciplinie. Degree require- 
ments vary in detail, but students must generally complete 
60 credits of partially prescribed work, including thesis 
research, with distinction. Students m\ist also pass a 
first and second examination In their discipline, and must 
defend their thesis. External examiners are usually ^ 
included on examination committees. Degrees granted in 
1072: Two 

4. Interdisciplinary Doctoral Program in Oceanography 
interdisciplinary committee in oceanography. A recently, 
begun program designed to meet the needs of students who 
are trying to do cross-disciplinary lines, and therefore 
fail to fit or need the relatively inflexible requirements of 
a standard discipline. Students with unusual backgrounds 
and interests will be carefully screened by the committee 
and, after nominal assignment to a specific discipline, 
will have the course of study determined by a special 
committee. This committee may ask waivers of certain 
degree obligations » and require others. No degrees 
granted in this new program. 

5. Ph. D. in Marine and Atmospheric Studies, _ 
executive committee in marine and atmospheric studies. 
This program is proposed and is now being reviewed. 

The following courses are offered in conjunction with 
the above programs: 

UNDERGRADUATE 



Bio 


111 


Biology of Vertebrates 


4 


Bio 


112 


Biology of Invertebrates 


4 


Bio 


113 . 


Biology of Plants 


4 


Bio 


216 


Principles of Ecology 


2 


Bio 


221 


Lower Plants 


4 


Bio 


274 


Biological Oceanograhpy 


4 


3io 


298 


Independent Study - Honors 


4 


Chem 


12 


Inorganic Chemistry 


3 


Chem 


30-33 


Physical Chemistry 


10 


Chem 


46 


Chemical Instrumentation 
Biochemistry 


4 


Chem 


59 


4 


Chem 


60-64 


Organic Chemistry 


10 


(EPS) 


68 


Chemical Oceanography 


4 


(EPS) 


301-304 


Honors 


12 


EPS 


27, 28 


Structural Geology 


8 


EPS 


30, 31 


Stratigraphy 


8 


EPS 


25 


Sedimentation and Sedimentary 
Petrography 


4 


ESP 


42, 43 


Synoptic Meteorology 


8 


EPS 


45 


Hydrology 


3 


EPS 


51 


Statistical Methods in Metorology 


4 
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31 



KPS 


53 


Weather Forecasting 


4 


EPS 


61 


Introduction to Geophysics 


4 


EPS 


64 


Physical Oceanography 


4 


EPS 


65 


Marine Geology 


4 


EPS 


70, 72 


Field Geology 


9 


EPS 


90-94 


Selected Topics in Geology and 








Geological Oceanography 


12 


EPS 


95-99 


Selected Topics in Meteorology 








and Physical Oceanography 


12 


EPS 


301-304 


Honors 


12 


Phys 


9-10 


Ale chant cs 


6 


Phys 


11-12 


Electricity and IVlagnetism 


6 


Phya 


13 


Thermodynamics 


4 


Phys 


37 


Wave- motion and Acoustics 


3 


Phys 


55 


Physical Meteorology 


■ 3 


Phys 


56 


Dynamic Meteorology 


3 


Phys 


57 


Pljysics of the Upper Atmosphere 


3 


Phys 


99 


Selected Topics in Physics 


4 


GRADUATE 






nio 


762, . 1 


Physiological Ecology 


6 


Bio 


760, . 1 


Community Ecology 


3 


Bio 


760. 5 


Population Ecology 


3 


nio 


761. 1.2 


Marine Plankton Dynamics 


6 


Bio 


761. 3,4 


Marine Benthos 


6 


Bio 


761. 5. 6 


Fishes and Fislieries Biology 


6 


Bio 


761. 7,8 


Marine Microbiology 


6 


Bio 


761. 9 


Marine Ecology 


4 


Bfo 


780 


Mathematical Biology 


3 


Bio 761.11,12 


Principles and Practices of 








Aquaculture 


6 


BioChem 








889. 1 


Metabolism of the Sea 


6 


Chem 


710 


Advanced Inorganic Chemistry 


3 


Chem 


750-1 


Advanced Organic Chemistry 


8 


Chem 


810 


Doctoral Research 


var 


EPS 


1710 


Structural Geology 


4 


EPS 


1714 


Geophysics ' 


3 


EPS 


1732 


Paleoecology 


3 


EPS 


1740 


Sedimentology 


3 


EPS 


1743 


Sedimentary Petrology 


3 


EPS 


1770 


Principles of Geochemistry 


3 


EPS 


1790 


Seminar 


4 


EPS 


1795 


Thesis Research 


3 


EPS 


1773' 


Low Temperature Geochemistry 


3 



The instructional staff for the courses listed above 
consists of; ■ 



POLICY COUNCIL OF THE UNIVERSITY INST ITUTE OF 
OCEANOGRAPHY 
Donn, William L, Ph. D. , Professor of Earth and 

Planetary Science, 
Leo, John'J. , Ph. D. , Professor of Biology. 
Mclntyre, Andrew, Ph. D. Associate Professor of 

Earth and Environmental Science, Queens College. 
Posner, Gerald S., Ph.D. Acting Director and 

Professor of Biology. 
Roels, Oswald, Ph. D. , Professor of Oceanography. 

Thurber, David, Ph. D. , Professor of Earth and 
Environmental Science, Queens College 

Tietjen, John IL , Ph. D. , Associate Professor of 
Biology. 



UNIVERSITY INSTITUTE OF OCEANOGRAPHY 

Pierson, V/illard, Ph.D., Professor of Oceanography 
Posmentier, Eric, Ph.D., Assistant Professor of 

Oceanography, 
Roels, Oswald, Ph.D., Professor of Oceanography 



BIOLOGY 

Be Allan, Ph. D. , Adjuuct Associate Professor of 
Biology 

Berg, Carl, Pli. D. , Assistant Professor of Biology. 
Goldstein, Solomon, Ph.D. , Associate Professor of 

Biology, Brooklyn College. 
FJecht, Max, Ph.D., Professor of Biology, Queens 

College. 

Koulish. Sasha, Ph. D. , Assistant Professor of . 

Biology, Richmond College. 
Malone, Thomas, Ph. D. , Assistant Professor of 

Biology. 

Pierce. Stanley, Ph.D.. Associate Professor of 

Biology, Queens College 
Raclilin. Joseph, Ph. D. , Associate Professor of 

Biology, Lehman College. 
Roze, Janis, Ph.D., .A.ssociate Professor of 

Biology. 

Sacks, Martin, Ph.D., Professor of Biology. 
Shields, Robert W. , Ph. D. , Associate Professor of 
Biology. 

Smith, C. L. , Adjunct Associate Professor of 
Biology 

Tavolga, William N. , Ph. D. , Professor of Biologj'. 
CHEMISTRY 

Barrett, Edward, Pli. D. , Associate Professor of 

Chemistry, Hunter College. 
Blei, IraC. , Ph. D. , Associate Professor of 

Chemistry, Richmond College. 
Garside, Christopher, Ph.D., Assistant Professor 

of Earth and Planetary Science. 
Haines, Thomas IL , Ph. D. , Associate Professor of 

Chemistry. 

Soloway, Saul, Pli. D. , Associate Professor of 
Chemistry. 

EARTH AND PLANETARY SCIENCE 

Burckle, Llcyd, Ph. D. , Assistant Professor in 

Geology, Hunger College. 
Coch, Nicholas, Ph. D.p Associate Professor of 

Earth and Environmental Science, Queens College. 
Ehrlich, Albert, Ph.D., Associate Professor of 

Earth and Planetary Sciencf;. 
Fagan, John, Ph.D., Assistant Professor of Earth 

and Planetary Science, 
Feeley, Herbert, ' Ph. D. , Associate Professor of 

Earth and Environmental Science, Queens College. 
Franke, Lehn, Ph. D. , Assistant Professor of Earth 

and Planetary Science. 
Gedzelman, Stanley, Ph.D., Assistant Professor of 

Earth and Planetary Science. 
Habib, Daniel, Ph. D, , Associate Professor of 

Earth and Environmental Science, Queens College. 
Herron, Thomas, Ph.D,, Associate Professor of 

Earth and Planetary Science. 
Krinsley, David, Ph. D. , Professor of Earth and 

Environmental Science, Queens College. 
Loring, Arthur, Ph. D. , Assistant Professor of 

Geology, York College. 
Mencher, Ely, Ph. D, , Professor of Earth and 

Planetary Science. ^ 
Neumann, Gerhard, Ph.D., Professor of Earth and 

Planetary Science. 
Newman, Walter S, , Ph.D., Associate Professor of 

Earth and Environmental Science. Queens College. 
Schaffel, Simon, Ph. D. , Assistant. 
Schreiber, Edward, Ph. D. . Associate Professor of 

Earth and Environmental Science, Queens College. 
Spar, Jerome, Ph.D., Professor of Earth and 
Planetary Science. 

PHYSICS. 

Guthrie, Albert, Ph. D. , Professor of Physics* 

Brooklyn College. 
Stolov, Harold, Ph. D. . Professor of Physics. 



Thorndike, Edward, Ph, D. . Professor of Physics, 
Queens College. 

To obtain further information, address all inquiries 
directly to: 

Dr. Gerald S. Posner, Acting Director 

University Institute of Oceanography 

The City College of the City University of New Vork 

l.'onvent Avenue at 138th Street 

New York, New York 10031 

(212) 621-2607 



Kl-S -)6 


Physical iinc! Cht-niical Oceanography 3 


KKS 57 


Principles ;ind Practlco of Ocnanopraphic 


(Bio 57) 


RoS(?aroh 3 


Bio 56 


Mjirino Bioloyy 3 


Phys i:d 5 


Aquatics various 


GUAIiUATK 




K1-:S 507 


Ocfanogi'aphy of New York and 




Adjacent \Vat<»rs 3 


!:i:S 780 


Murine Geology 3 


i-:i:s 773 


Kow Temperature Goorhemistry 3 


KKS 740 


Setlimontology 3 


KKS 757 


Geomorphic Processes 3 



QUKENS COLL KG K 
Ol'- THK CITY UNIVKRSITY OP NKW YOKK 
Flushing. New York 11367 

Qucons College is a part of the City University of N.nv 
York and oceanographie studi*js at all levels through the 
Ph. n. are coordinated through the Institute of Oceanogra- 
phy of the City University. Queens College offers a num- 
ber of programs with oceanographie orientation on the un- 
dergraduate level and also grants an M . A . degree in ma- 
rine geology. 

Tho college has use of institute facilities, including the 
90- foot research vessel- Atlantic Twin , a wide range of 
equipment for oceanographie research and dock-side la- 
boratories at St. George, Stat en Island. Research equip- 
ment at Queens College includes instruments for stable 
and radioisotope studies, an atomic absorption spectro- 
meter, infrared gas analyzers, gas chromatographs and 
X-ray diffraction and spectrometry equipment. A wide 
range of other equipment for chemical, biological arid goo- 
logical investigations is illso available in the laboratories 
of the college. 

The B. A. degree (1:^8 credits) may be achieved in se- 
veral ways: 

1. A major in one of the sciences or mathematics and 
nine or more credits in^^oceanography courses. A student 
wishing to b(;come a physical oceanographer should major 
in physics or mathematics. A student with interests in 
marine engineering may begin with the pre-engineering 
programs at the college. 

2. A choice of two programs may be made through the 
Department of Earth and Environmental Sciences: 

a. For students with an interest in scientific as- 
pects of oceanography or oceanographie education, 18 cre- 
dits from within the department and at least 15 credits of 
advanced science courses appropriate to the student's 
goals from other departments. 

b. For students in social aspects of oceanography, 
admiralty and marine law, science journalism and the like, 
18 credits from within the department and 15 credits of ad- 
vanced work appropriate to the student's goals in one other 
department. 

3. For exceptional students with more than usually 
well-defined goals, individually tailored programs may be 
arranged through the Honors and Interdisciplinary Studios 
Program. 

The M. A. in Marine Geology includes the following re- 
quirements: 30 credits of approved graduate courses in- 
cluding structural geology and a field course, a written 
dissertation and oral defense, a reading knowledge of an 
approved foreign language, and a written comprehensive 
examination. 

. The following courses are offered in conjunction with 
the above programs: 



UNDERGRADUATE 



EES 8 
EES 55 



Introduction to Oceanography 
General Oceanography 



The instructional staff for Otc roiirses li.st<?d v'lhow con- 
sists of the following: 

i.:autii and knvironmkntai. scikncks 

Corh, Nicholas, Ph.D., Associate Professor 
Feely, Herbert, Ph.D., Associate Professor 
iMcIntyrt!, Andrew, Ph.D., Associate Professor 
Schreiber, Edward, Ph. D. , Professor 
Takahashi, Taro, Ph. D, , Distinguished Professor 
Thurber, David, r»h. D. , Professor 

CilKMISTRY 



I .ocke, David, IMi. D. , Associate Professor 
BIOLOGY 

Pierce, Stanley, Ph.D., Associate Prof-jssor 

IfKALTD AND PHYSICAL EDUCATION 

Loret, John, L.octor Degree, Assistant i'rofossor 
Magel, John, l^h. D. , Associate Professor 
MnArdh", William, Ph.D., AssociaJe Professor 

To obtain further information, address all inquiries 
directly to: 

Dr.- David L. Thurber 

Department of Earth and Environmental Sciences 

Queens College 

Flushing, New York 11367 



CLATSOP COMMUNITY COLLEGE 
Astoria, Oregon 97103 

Clatsop Community College has participated since 1968 
in the National Sea Grant Program in cooperation with 
Oregon Slate University. The geographical location of the 
college,, 12 miles from the Pacific Ocean on the Columbia 
River, provides the needed resources for successfullycon- 
ductlng the program. The Columbia River is well suited 
for preliminary training in seamanship, commercial fish- 
ing and oceanographie techniques. The area provides 
sheltered water for training in techniques of handling in- 
struments, plankton tows, water sampling, salinity tests, 
etc. 

The college operates three boats, 50 feet, 26 feet and 
24 feet long. In addition, use is made of a commercial 
fishing boat and Oregon State University's 11 /V Sacajawea, 
a 37-foot cabin cruiser. 

Clatsop Community College offers the Associate Degrer? 
In Selene^ in oceanographie technology, marine engineer- 
ing technology, commercial fishing technology and marine 
technology. All students are required to complete a min- 
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imuni of 90 term hours of approved course work with a 
minimum grade point average of 2, 00.' A minimum of 18 
term hours of general education courses and three term 
hours of personal health are required. The student must 
be in attendance at Clatsop Community College at least 
two terms including the last term before the degree is 
awarded and must have completed 24 hours at tlie college. 
A major emphasis is placed on^both classroom and sea 
oxperii?nce. 

The college offers lo iho student either a two- year vo- 
cational degree or two years of college transfer credit. 

The following courses are'offered in conjunction with 
the above programs: 



3. 500 Seamanship I 4 

3, 502 Seamanship II ^ 4 

3, 504 Seamanship HI ' 4 

3,510 Marine Electricity f 4 

3.511. Marine Electricity H 4' 

3. BOO Diesel Engines I 3 

3, 802 Diesel Engines 11 3 

Diesel Engines III 3 

Engineering Maintenance 2 

3. 524 IJoat Maintenance and Repair 3 
4.165 Marine Welding I 3 

4. 166 Marine Welding II 3 

Marine Welding III 3 

3. 515 Marine Electronics 4 

3.531 Marine Refrigeration I 3 

Marine Refrigeration II 3 

3, 530 Marine Food Preparation and Storage 2 

3.321 Hydraulics and Pneumatics Systems I '.i 

Hydraulics and Pneumatics Systems 11 3 

3. 620 Navigation 3 

4.300 Practical Physics I 4 
4. 302 Practical Physics II * . 

3.521 Commercial Pishing Techniques I 4 

3. 522 Commercial Pishing Techniques H 4 

3. 523 Commercial Pishing Techniques III 4 

3, 525 Advanced Commercial Pishing IV 4 

3. 526 Economics of Commercial Pishing V 3 
3. 529 .Advanced Commercial Pishing Techniques 4 
3.668 Fishery Oceanography 

5,212 Marine First Aid ■ 4 



The instructional staff for the courses ILsted above con- 
sists of the following: 

Bronaugh, Dick U, , Instructor 

Margis, Jackson B., Ed, D. , Coordinator and Director 

of Vocational Training 
U7,un, Eugene, M.S., Instructor 
MuelUberg, Gary, M.S., Instructor . 
Nichols, Ward, Instructor 
Phillips, George, M,B. , Instructor 
Roberts, Phillip, B, S. , Instructor 

To obtain further information, address all inquiries 
directly lo: 

Mr. Earl Craven 

Dean of Students 

Clatsop Community College 

Astoriai Oregon 97103 . 



CLEAISON UNIVERS[TY 
Clemson, South Carolina 29631 

Clemson University offers programs in the College of 
Engineering, College of Physical, Mathematical and Bio- 
logical Sciences, and the Belle W. Baruch Research Insti- 



tute which is administered by the College of I-'orest and 
Recreation resources, 

The College of Knginet?rtng maintains a largo array of 
modern laboratory and field equipment for vise in coastal 
engineering research and leaching activities. In addition, 
i\ 35-foot wave lank and an extensive hydraulic laboratory 
are available. The central university compuh"'r system 
is an IBM 370/155 with teleprocessing facilities. All 
students have access lo small and medium siTied analog 
computers, A large liybrid compute* r can be L'onneet(?d 
directly to research app«iratus in the laljoratory or in 
situ for immediate data treatment and disnlav, Lake 
Harlwell, a 56, 000-aere rese rvoi r adjacent to tlie campus, 
provides a convenient opportunity to test equipment, 
tiieorios and procedures. 

TI)o Belhi W, liaruch l^escarch histitule in l-'orestry. 
Wildlife Science and Marine Biology sponsors resoarcli 
and education programs in marine .sciences. Current re- 
search involves dunes stabilization, spoils bank reclama- 
tion, flora and fauna of rice fields, fresh- and salt-water 
marshes and beaches, and management of maritime for- 
ests for optimum aestlielic and productive values. The 
institute manages 17,000 acres, 

hi addition lo the facilities x)f the Belle W, Barueh 
histitute at Georgetown, S. C, , Clemson University uti- 
lizes facilities at Morehead City, N. C. and Charleston, 
S. C. through cooperation witli other institutions. On the 
main campus lecture and laboratory spaces in the areas 
of geology, zoology, microbiology, biochemistry and the 
engineering departments are available for teaching and 
research in marine science as well as ocean and coastal 
engineering. 

Marine Resources Division of the South Carolina Wild- 
life and Marine Resources Department plans 5,826 squar'e 
feet of laboratory and office space. These facilities will 
be jointly used with educational institutions including li- 
brary, auditorium, wet laboratory, storage, lounge and 
canteen, research laboratories, teaching laboratories, 
offices, boats and boat storage, and the RV Dolphin 
owned and operated by this department, Clemson Uni- 
versity will utilize "a lecture -laboratory room primarily 
in the summer. Research space for. graduate students and 
staff are used on an irregular basis. 

Degrees relating to ocean engineering are offered with- 
in a particular degree granting department or program. 
The degrees of Master of S c ience and Master of Engi - 
neering are offered with the successful completion of 33 
semester hours. Five students have graduated in the 
Civil Engineering Department and the Water Resources 
Program with an emphasis in ocean engineering within 
the last year, l^'ormal degree programs in ocean and 
coastal engineering and marine biology are planned. 

Courses offered in conjunction with the above programs 
include: 

UNDERGRADUATE 



Bot 


446 


Biological Oceanology 


4 


Hot 


457 


Phycolc^'y 


3 


ChE 


452 


MolfS'Uiar and Turbulent Transport 


3 


CE 


417 


Airpholo Interpretation 


3 


CE 


462 


Port and Harbor Engineering 


3 


CE 


490 


Special Subjects 


1-4 


ECE 


461 


Analog Hybrid Computation and 








Simulation' 


3 


Geol 


403 


hivertebrate Paleontology 


3 


Geol 


313 


Stratigraphy & Sedimentation 


3 


Geol 


309 


Pet rology 


3 


Geol 


408 


Geohydrology 


3 


Geol 


405 


Geomorphology 


4 


MatE 


450 


Metallic Corrosion 


3 


ME 


404 


Physical Systems Analysis 


3 


WRE 


460 


Physical Oceanography 


3 


WRE 


461 


Oceanographical Engineering 


3 


Zool 


201 


Invertebrate Zoology 


4 


Zool 


202 


Vertebrate Zoology 


4 


Zool 


403 


Protozoology 


3 


Zool 


408 


Physiology & Development of [nverte- 








brates 


3 


ZqoI 


410 


Limnology 


3 



Zool 


411 


Animal Ecology 


o 


Zool 


463 


Ichthyology 


3 


Zool 


465 


Ornithology 


3 


GRADUATE 






BioK 


680 


Ecological Models 


3 


Hoi 


64G 


Biological Oceanology 


4 


Rot 


657 


Phycology 


3 


Hot 


802 


Mycdlogy 


4 


Chic 


652 


Molecular and Turbulent Transport 


3 


Chl3 


803 


Heat, Mass and Momentum Transfer 


3 


ChH 


»54 


Environmental Inslrumenlalion ami 








Measurements 


3 


Chl^ 


954 


Environmental Systems Design 


3 


CK 


617- 


Airphoto Interpretation I 


3 


C13 


662 


Port and Harbor Engineering 


W 


CK 


831 


Koundation Engineering 


3 


CI-: 


902 


Structur.ll Vibration 


3 


ICCE 


661 


Analog/Hybrid Computation and 








Simulation 


3 


KCIJ 


8 15 


Random Data Measurements and 








Analysis 


^ 


ECE 


827 


Instrumentation and Measurements 


3 


KCK 


850 


Computation and Simulation 


3 


fvSK 


846 


Pollution of the Aquatic Environment 


3 


KSIC 


862 


Environmental Quality Case Study 


3 


KM 


801 


Koundation of Fluid Mechanics 


3 


KM 


811 


Experimental Fluid Mechanics 


3 


FM 


812 


Theory of Incompressible Ideal Flow 


3 


KM 


815 


Numerical Methods in Fluid Mechanics . 


3 


KM 


816 


I'low in Open Channels 


3 


KM 


901 


Applied Hydrodynamics 


3 


Geol 


603 


Invertebrate Paleontology 


3 


Gcol 


613 


-Stratigraphy and Sedimentation 


3 


Geol 


609 


Petrology . 


3 


Geol 


800 


Earth Science I 


3 


Gcol 


850 


Earth Science [[ 


3 


Geol 


608 


Geohydrology 


3 




650 


MeVaUic Corrosion ■ 


3 


M 12 


604 


Physical Systems Analysis 


3 


Ml-: 


844 


Dynamics of Elastic Mechanical 








Systems 


3 


UF. 


860 


Dynamic Programming 


3 


MK 


882 


Reliability Engineering 


3 


WRE 


660 


Physical Oceanography 


3 


•WRK 


661 


Oceanographical Engineering 


3 


WRE 


811 


Climatology 


3 


WRR 


812 


Meteorology 


3 


WRE 


876 


Water Resources Systems 


2 


WRE 


870 


.Stream and Estuarine Analysis 


3 


WRE 


871 


-Coastal Hydrodynamics 


3 


WRE 


872 


Marine Pollution Control 


2 


Zool 


603 


Protozoology 


3 


Zool 


608 


Physiology & Development of Inverte- 








brates 


3 


Zool 


610 


Limnology 


3 


Zool 


611 


Animal Ecology 


3 


Zool 


633 


Ichthyology 


3 


Zool 


665 


Ornithology 


3 



ELKCTRiCAL AND COMPVITEU ENGiNEEUlNTf 

Drake, Thomas L. , Ph.D., Associate }*rofessor 
Wolla, Maurice. L., Ph.D., Associate Professo^* 

E NG I NE ERI NT, MECHANICS 

Rauld, Nelson R. , Ph.D., Professor 

Zielinski, Paul H. , Ph.D., Associiite F*rofessor 

ENVfRONMENTAl. SYSTEMS 



Abernnthy, A, Ray, Ph.D., Associate Professor 
Andrews, .John F. Ph, D. , Professor and Head 
Dysart, Benjamin C. , IH, Ph.D., Associate Professor 
Keinath, Thomas M. , PIi. D. , Associate Professor 

GEOLOGY 

Birkhead, Paul K, Ph.D., Associate Professor 
Griffin, Villard S, , Jr.,- Ph.D.. Associate Professor 
Ilasolton, George M. , Ph, D. , Associate Professor 
Hatcher, Robert D., Jr., Ph.D., Associate Professor 
Snipes, David S, , Ph. D, , Assistant Professor 

M A T F. R I A [.S • E NC. I N V: K KING 

Hulbert, Samuel, Ph.D., Professor and .Associate 
Dean 

Wolf, .James S,, Ph.D., .Associate Professor 
MECHANICAL ENGINEERING 

Coxe, Edwin Ph.D., Associate Professor 
MICROBIOLOGY 



Baxter, Ann W, , Ph.D., Associate Professor 
Guthrie, Rufus K, , Ph. D. , Associate Dean and Pro- 
fessor 

P:\ynter, M, ,1. B; , Ph. D. , Associate Professor and 
Department Head 

ZOQI^OGY 

Ingram, Byron R. , Ph.D., Assistant Professor 
Wiliard, William K. . Ph.D., Associate Professor 

To obtain further information, address all inquiries 
directly to: 

Dr. A. E. Schwartz, Dean 

Graduate Studies and University Research 

Clemson University 

Clemson, South Carolina 29631 



The instructional staff for the courses listed above con- 
sists of the following: 

BIOCHEMISTRY 



Shiveley, .1, M, , Ph.D., Associate Professor and 
Department Head 

BOTANY 

Dillon, C. R. , Ph. D, » Assistant Professor 



CIVIL ENGINEERING 

Edge, B. L. , Ph.D. 
Stafford, Donald B. , 



Associate Professor 

Ph. D. , Associate Professor 



COLUMBIA UNIVERSITY 
New York, New York 

Graduate students in marine sciences at Columbia 
University normally enroll in the Department of Geology, 
those in marinQ biology enroll in the Department of 
Biological Sciences, There is no separate Department of 
Oceanography. Students follow a program of study based 
on the varied courses offered within these departments. 
The major research facilities for the marine sciences 
(along with an extensive oceanographic library and com- 
puter facilities) are located at the Lamont-Doherty 
Geological Observatory campus of Columbus University 
in Palisades, New York. At Lamont, research is con- 
ducted in physical, chemi.cal, geophysical and biological 
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oceanography as well as solid earth geophysics, geo- 
chemistry and meteorology. 

Thf; students have access to the material collected on 
numerous deep-sea expeditions by Lamont ships; among 
this data is- the largest collection of deep-sea cores in 
the world. Tlie Lamont- l^oherly Observatory carries out 
oceanographic work aboard the 202-fcot, 734-lon, 3- 
masted scliooner, VEMA, and the 208-foot, 1370-ton 
AGOR-3, liOREHT D. CONRAD. In addition, polar 
oceanography programs are conducted using laboratories 
located on drifting ice stations in the Arctic Ocean. 
' The degrees of Master of Arts and Doctor of 
Philosophy are offered. 

The following basic courses in marine sciences are 
offered by the Department of Geology. The exact cur- 
riculum to be followed by each student depends on his 
field of specialization and is decided upon by the student 
and his advisor. Other relevant courses are offered in 
the Departments of Physics, Chemistry, Biological 
Sciences and in the School of Engineering and Applied 
Science. 



G EOT .OG Y DI^ PA RT JVIE NT 

\V4010 Chemical Geology IT 

W492« Submarine Geology 

\V4941 Introduction to Geophysics 

\V4fl42 .Survey of Geophysical Prospecting 

\V4327 Introduction to Oceanography 

G6928 Advanced Submarine Geology 

G4945 Geophysical Theory I 

G4946 Geophysical Theory 11 

G6930 Dynamics of Ocean Currents 

G9fl3l Physical Oceanography Seminar 

W4226 Experimental Marine Sedimentology 

G6223 Principles of Sedimentation 

G6fl08 . Anal>'sis of Geophysical Data 

G6683 Micropaleontology I: Principles and 

Foraminifera 

G6682 Micropaleontology II; 

Radiolaria» Diatoms and Coccoliths 

G9947 Marine CJeophysics Seminar 

G6944 Advanced Seismology I 

G6949 Advanced Seismology 11 



The instructional staff for the courses listed above 
consists of the following: 

Alsop, Leonard E. , Adjunct Professor 
Anderson, Orson L. , Professor 
Bo, Allan W. II., Senior Research 

Associate, I.*-D. G.O. 
Broecker, Wallace S. Professor 
Donn, William L. , Senior Research 

Associate, L-D. G.O. 
Gast, Paul, Professor 
Gordon,. Arnold L. , Assistant Professor 
Hays, James D. , Associate Professor 
Heezen, B. C. , Associate Professor 
TTunkins, Kenneth!./., Lecturer and Senior 

Research Associate, L-0, G.O. 
Kuo, John T. , Professor (Minirig) 
McCamy, Keith, Lecturer 
Nafe, John E. , Professor 
Oliyer, Jack E. , Professor 
Roels, Oswald, Senior Ueseajch 

Associate, L-D. G.O. 
Sykes, Lynn, Associate Professor 
Talwani, Manik, Professor /Inttjrim Director 

To obtain further information, aidress all inquiries 
directly to: . . 

Chairman 

Department of Geology 

Columbia University 

New York, New York * 10027 



o 
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UNIVERSITY or CONNECTICUH^ 
Stprrs, Connecticut 0G2G8 

To conduct its research efforts, the Marine Sfiences 
Institute has facilities at two locations on the Connecticut 
shore and operates three small research vessels at each 
site. The older of the two facilities is the Marine Re- 
search l.,aboratory at Noank, at the mouth of the Mystic 
River and about an hour from the main campus at Storrs; 
it has been operating since 1957 and specializes in bio- 
logical research. This facility is a two-story brick 
building of some 7,000 square feet, housing laboratories, 
staff offices, a ship and biology librai^*. The building 
features a continuous-flow salt-water system, a 1,500- 
gallon aquarium and conventional laboratory equipment 
for fisheries and biological research/ 

Adjoining the laboratory is a 125-foot long pier where 
the Noank fleet is docked, including a 6 5- foot converted 
T-boat, the U Conn, the 44~foot converted cabin cruiser, 
Ben Gunn, and a smaller 34-foot lobster boat, plus sev- 
eral skiffs and powered run-abouts. The larger boats 
are fully equipped to hiindle the various research tasks 
mentioned above. 

A few minutes to the west of Noank is the Avery Point 
facility in Groton, located at the Southeastern Branch of 
the university where the Thames Rivor meets the sea, 
opposite New London. At Avery Point, the institute has 
exclusive use of two large buildings, plus several smal- 
ler ones. The main building has approximately 17,000 
square feet of floor space and has been renovated for 
oceanographic research and staff offices. The second 
building, with 34, 000 square feet of space, is used for 
dry- laboratory work, teaching, machine fabrication and 
storage. The smaller buildings arc used by the ships' 
crews as a place to repair oceanographic equipment and 
layout equipment for cruises. 

Some of the research equipment at Avery Point in- 
cludes a sMp- towed magnetometer, air-gun and sparker 
seismic sources, sonobuoys and receivers, current me- 
ters, a laboratory flume, a gas chromatograph, an 
X-ray diffraction unit, an undfjrwater camera, sediment 
corers, rock dredges, earthquake seismometers, a ma- 
chine and electronics shop, a 65-foot T-boat (the Navy 
owned T-441), a 40-foot research-converted cabin cruis- 
er, the Sea lloss , and a 36-foot cabin cruiser, the 
Hardly Ever , which is used both as a research platform 
and as a 15-knot shuttle to the institute's other sliips at 
sea. The dock also shelters a Boston Whaler and a 
skiff. 

The institute has its own IBM 2780 reader/printer 
remote computer terminal at-Avery Point, which gives 
full access to the university's IBM 360/65 over leaded 
telephone lines. 
• The locations of the two facilities are well suited for 
the institute's several missions -- training graduate stu- 
dents, conducting research directly related to the ma- 
rine environment, acting as an advisory or consulting 
body to the state and its various agencies, and offering 
credit extension courses to employees of the many mari- 
time related industries that cluster around New London 
and Groton. 

The teacliing program is directed toward graduate 
training. Graduate and graduate- credit courses are of- 
fered in the marine sciences and related fields. These 
courses, which supplement the research program, are 
offered by departments so that M. S. and Ph.-D. degrees 
can be earned in oceanography, biology, geophysics, 
geology or engineering. Formal courses are offered 
either at Storrs or at Avery Point, depending primarily 
on student convenience. 

The following courses arc offered in conjunction with 
the above programs: 
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ATMOSPrncRic science: 



261 


Climatology 




BIOLOGY 






236 


Marine Microbiology 




290 


Introductory Phycology 


COUNKLL UNIVLKSITY 


292 


Principles of lilcology 


Ithaca, New York 14850 


29-1 


Marine Biology 




395 


Independent Study 


An extensive, multidisciplinary prog'fam in aquatic 


396 


Investigations of Special Topics 


studies exists at Cornell University. The program en- 


•143 


Marine Kcology 


compasses basic and applied stiducs in the Colleges of 


444 


Marine Ichthyology 


Agriculture, l:!ngi nee ring nnd Arts and Sciencj?H. A large 


460 


Advanced Phycology 


number of offerings, scattered in various departments and 


461 


Pathology of Invertebrates 


schools on campus, are available to undergraduates. 


445 


Advanced Invertebrate Zoology 


At I he graduate level, major and minor thesis areas 






are available in the following fields: botany (phycology); 


KNGINl-UCaiNG 


conservation (fishery science and aquatic resources); 






ecology and evolutionary biology {aquatic ecology, includ- 


268 


Limnology 


ing limnology, marine ecology and oceanography; com- 


269 


Selected En vdron mental i'robiems 


munity and ecosystem ecology; paieoecology; vertebrate 


394 


Water Pollution I 


zoology, including herpotology and ichthyology); entomo- 


395 


Water Pollution II 


logy and limnology (limnology); food science (aquatic 






microbiology); microbiology (aquatic microbiology); zo- 


Gl!:OLOGY 




ology (invertebrate zoology); biochemical engineering; 






environmental systems engineering; h^'draulics-h^'drology. 


217 


Sedimentation 


and sanitary engineering. 


221 


Pleistocene and Glacial Geology 




300 


Stratigraphy 


The following courses are offered in conjunction with 


305 


Special Problems in Geology 


the above programs: 


306 


Advanced Mineralogy 




307 


Advanced Igneous and Metaphoria Petrology 


ACUOiVOMY 


314 


Micropaleontology I 




315 


Micropaleontology II . 


321 Soil and Water Conservation 


330 


Regional Structural Geology 


415 llydrometeorology 


333 


Tectonophysics 


431 Aquatic Plants 


340 


Advanced Sedimentary Petrology 




369 


Submarine Geology and Geophysics 


BIOLOGICAL SCIL^NCKS ' 



The instructional staff for the courses listed above 
consists of < he following: 

Bohlen, W, l^. , Ph. D. , Assistant Professor of 

Physical Oceanography 
Buck, J.D, , Ph.D, , Assistant Professor of 

Microbiology 
Chiburis, E. P. » Ph. D. , Associate Professor of 

Geophysics 

Dehlinger, P, , Ph.D., Professor of Geophysics 

and Director of the Institute 
Bowling, J.J,, Ph, D, , Associate Professor of 

Geophysics 

Feng, S. y, , Ph.D., Associate Professor of 
Pathobiology 

Fitzgerald, W.F., Ph, D, , Assistant Professor of 

Chemical Oceanography 
Garvine, R, W. , Ph. D. , Assistant Professor of 

Physical Oceanography 
Libbey, A, J., Ph.D., Research "Associate 
Lund, W,A, , Ph, D, , .Associate Professor of 

Ichthyology 

Nalwalk, A, J., Ph, D, , Associate Professor of 

Marino Geology 
Paskausky, D.F,, Ph, D. , Assistant Professor of 

Physical Oceanography 
'Rankin, J,S, , Jr. , Ph, D. , Professor of Biology and 

Director of the Marine Research Laboratory (Noank) 



To obtain further information, address all inquiries 
directly to: 

Dr, Peter Dehlinger, Director 
Marine Sciences Institute 
University of Connecticut 
Avery Point / 
Groton, Connecticut 06340 
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344 Biology of the Algae 

364 Introduction to Marine Science 

460 Manne Ecology 

461 Oceanography 

462 Limnology 

46D Biology of Fishes 

470 Ichthyology 
474 Uerpetology 

565 Special Topics in Limnology 

CONSERVATION 

430 Fish Ecology 

440 Fishery Science 

441 Fishery Itesourcc Management 

442 Basic Principles of Fisli Culture 

443 Ecological Aspects of Water Resources Management 

600 Seminar: Major Fishery Investigations 

601 Seminar on Selected Topics in Fishery Biology 

ENTOMOLOGY AND LIMNOLOGY 

471 Aquatic Entomology and Limnology 
572 Advanced Limnology 

672 Limnology and Entomology Seminar 

FOOD SCIENCE AND TECHNOLOGY 
4 12 Aquatic Microbiology 
GEOLOGICAL SCIENCES 

444 Geological Oceanography 
532 Ilydrogeology 

RELATED COURSES . ^ 

AGRICULTURAL ECONOMICS 

450 Resource Economics 



AGRONOMY 

•J 10 MicrolJial Ecology 
413 Micromeleorology 

550 Special Topics in Meteorology and Climatology 

B 10 1.OG I C A L S CI H N CES 

273 Biology of the Vertebrate's 

316 rnvorlebrale Zoology 

361 General Ecology 

479 Research in Ecology, Evolution and Syslematics 

572 Special Topics in Lower Vertebrates 

665 Environmental Physiology 

666 Population Ecology 

667 Community Ecology 

668 Ecosytems 

CONSERVATION 

304 Wildlife Ecology 

GEOLOGICAL SCIENCES • 

421 Sedimentation 

471 Invertebrate Paleontology 

A G R I CU T U R A L 1^: NG I N E E R I N G 

321 Soil and Water Conservation 

421 Introduction to Environmental Pollution 

471 Soil and Water Engineering 

506 Industrial Waste Management 

603 Soils and Water Engineering Seminar 

EN V I RONM ENTA L E NG 1 NE E KING 

2301 Fluid Mechanics 

2318 Dynamic Oceanography 

2320 Analytical Hydrology 

2321 Flow Through Porous Media 

2502 Envi ronmental Quality - Analysis & Evaluation 

2503 Water Quality Engineering 

2510 Chemistry of Water & Waste Water 

2513 Biological Phenomena &. Processes 

2515 Water Resource Problems & Policies 

2518 Water Resource Systems 

2531 Industrial Waste Management ' 

2533 Environmental Quality Control 

2547 li^nvi ronmental Policy Analysis 

2593 Water Resources Engineering 

THERMAL ENGINEERING 

3625 Heat Transfer 
3642 Pollution Problems 

cheKiical engineering 

5312 New Separation Techniques 
574ti Fermentation Engineering 
5749 Industrial Microorganisms 

The instructional staff for the courses listed above is 
s as follows: 

Alexander, M. , Professor of Microbiology 
Anderson, J. M, , Professor of Invertebrate Zoology 
Barlow, j, P,-, Professor of Marine Ecology and 

Oceanography 
Berg, CO., Professor of Li mnology 
Bloom, A. L. , Professor of Oceanography 
Carlson, C. A. , Professor of Fishery Ecology 
Delhier, E. , Professor of Meteorology 
Dondero, N. C. , Professor of Microbiology 
Eipper, A, W. , Professor of Fishery Science 
Evans, H,.E. , Professor of Fish Anatomy 
Forneyj .1, L, ; Professor of Fishery Science 
Gilbert, P, W. , Professor of Ichtyology esp. Elasmo- 

branchs 

Hewitt, O. H. , Professor of Aquatic Ornithology 



Kingst^ury, J. M. , Professor of Phycology 
Likens, G. E. , Professor of Li mnology 
Mcl'arland, W, N, , Professor of Environmental 
Physiology 

Oglesby, R, T, , Professor or Aquatic Biology 
Philbrick, S, S, , Professor of Hydrogeology &. Sedi- 
mentation 

Pough, H.., Professor of Environmental Physiology 
rianey, E. C. , Professor of Ichthyology 
Robson, n. S. , Professor of Fishery Statistics 
Stone, E. L. , Professor of Forest Soils 
Webster, D. A, , Professor of Fishery Science 
Wells, ,1, W, , Professor of Coral Ecology 
Youngs, W, D, , Research Associate of Fishery Science 
Zwerman, P. J., Professor of Soil & Water Conserva- 
tion 

RELATED COURSES ■ 

Behn, V, C, , Professor of Sanitary Engineering 
Black, R, , Professor of Water Engineering 
Brutsaert, W, , Professor of Hydrology 
Dwo'rsky, L. B, , Professor of Water Resources Plan- 
ning 

Edwards, V, , Professor of Biochemical Engineering 
Finn, R. , Professor of Biochemical Engineering 
Gates, C, D, , Professor of Water Quality Control 
Gebhart, B. , Professor of Transport Processes 
Gouldin, F, , Professor of Thermal Science 
Lawrence, A, W, , Professor of Water Quality Engi- 
neering 

Levine, G, , Professor of Water Engineering 
Liggett, .). A, , Professor of Oceanography 
Loehr, R. , Professor of Agricultural Wastes 
L.oucks, 13, P, , Professor of Environmental Systems 

Analysis - . 

Lynn, \V. , Professor of Environmental Quality 



UNIVERSITY OF" DELAWARE 
Newark, Delaware 19711 

Facilities for marine research are located on the 
main campus in Newark and at the College of Marine 
Studies Field Station in Lewes, Delaware, Equipment 
and facilities available on the main campus support stu- 
dies of shellfish culture, oyster pathology, salt marsh 
ecology, physiological ecology of marine organisms, 
marine pollution, coastal vegetation, benthic inverte- ^ 
brates, plankton, fishes, breakwater and cofferdam de- 
sign, harbor construction, design and structural analy- 
sis of marine problems, dynamics of sediments in estu- 
aries, coastal sedimentary processes, subsurface geo- 
graphical mapping and organic chemistry. 

Field station facilities encompass five sites involving 
more than 37,000 square feet of research and teaching 
space. The laboratories are accessible to a variety of 
marine habitats including the Atlantic Ocean, Delaware 
Bay and its tributaries, sand beaches, mud flats, salt 
marshes, rockjetties« sand dunes, and the full spec- 
trum of estuarine conditions ranging from ocean to fresh 
waters, A variety of field and laboratory equipment for 
use in marine ecological studies is available including 
nets, dredges, bottom grabs, water samplers, coring 
devices, salinometers, fluorimeters, a fleet of small 
boats ranging in length from 10 to 17 feet, field vehicles, 
a 32-foot Chesapeake deadrise work boat, a 42-foot 
aluminum^ hulled craft, use'd for geophysical, geological, 
hydrographic and plankton studies, and a 48-foot wooden- 
hulled trawler designed for exploratory fishing with 
trawl and dredges, geological sampling, geophysical 
profiling and hydrographic work, 



Within Ihc next five years, a $3. 8- million dollar 
campus of tlie College of Marine Studies will be con- 
structed on 360 acres at Lewes. 

Marine studies are conducted through graduate and 
undergraduate programs in the Departments of Biologi- 
cal Sciences, Civil Knj ineering and Geology. In l970, 
the College of Marine Studies was established to focus 
these programs and to provide an academic center for 
exploration of tlie problems related to the development 
of Delaware's marine resources "for multipurpose use. 
The college is a multi-disciplinary, graduate-level in- 
stitution that provides an opportunity for study and re- 
search in marine biology, marine geology, ocean engin- 
eering, physical oceanography, chemical oceanography 
and marine affairs. Students may apply for undergradu- 
ate study in one of the university's departments listed 
as offering an undergraduate marine program. Graduate 
students may apply either to a university department that 
offers an advanced degree with a marine specialty or to 
the College of Marine Studies. 

The following degrees are currently offered by the 
University: 

DEPARTMKNT OF BIOLOGICAL SCHuNCES 

Hacholor of Arts with option in marine biology. Re- 
quirements: at least 30 semester credits, including four 
biology courses, supplemented by courses in chemistry, 
mathematics and physics, one foreign language, and ad- 
vanced undergraduate/graduate marine biology courses 
which may be taken as eleetives. 

Master of Science (with specialization in marine bio- 
logy). Students are accepted in tho Plj. D. program of 
the FDepartment of Biological Sciences. Those students 
who so desire may choose cither thesis or non-thesis 
M.S. programs. The non-thesis program requires 30 
hours of courses, three hours of research and the suc- 
cessful completion of four of the five areas of the de- 
partmental comprehensive examination. The thesis pro- 
gram requires 30 hours of course work and research 
credit culminating in a successfully defended thesis. 
Thesis programs for the M.S. degree are not encour- 
aged. 

» ' Ph.D. Degree (with specialization in marine biology). 
Students in the Ph. D, programs are required to pass the 
iK departmental comprehensive examination which consists 
of writing a critical review essay T)f a selected, signifi- 
cant research paper in five areas. The p red oct oral stu- 
dent must also pass an examination in his or her area of 
specialization and submit and defend an original re- 
search proposal; these are administered by the advisory 
committee. Experience in the teaching of undergradu- ■ 
ates is required of all candidates for tho Ph. D. degree. 
It is expected that a significant portion of the disserta- 
tion will be suitable for publication. 

DKPARTMKNT OF GEOG RA^ W 

Bachelbr of Arts . Student's majoring in geography 
must complete a minimum of 30 credit hours in the de- 
partment. While only three courses are required, it 
is expected that majors will take at least one course 
from each of the basic areas of geography taught at the 
university -- physical, economic, human, urban and cul- 
tural -- while concentrating more intensely in one or 
two of these areas. 

Mast<^r of Arts or Master of Science. A master's 
degree program was begun in 1971. Depending on the 
area of specialization, the program, which requires 24 
credit hours of courses in addition to a six- credit mas- 
ter's thesis, will lead to either an M.A. or an M.S. de- 
gree in geography. Class sizes are small, with consid- 
erable opportunity for the student to work directly with 
the faculty member in areas of mutual interest. The 
graduate program developa three major themes: envi- 
ronmental resource geography, urban geography and. 
coastal and estuarine geography. 

DEPARTMENT OF GEOLOGY 

' Bachelor of Science, with an emphasis in marine geo- 
logy. Requirements: 30 credit hours in basic geology, ' 



15 elective credits for additional geology, marine-ori- 
ented geology courses, and /or marine -oriented tours ess. 
in related science disciplines. Tlie B. S. also requires 
24 credits of basic physics and chemistry and mathema- 
tics througli calculus with a possible statistics option 
and one foreign language. 

Master of Science in Geology . Requirements: 30 
credit hoars on the graduate level including thesis and 
an area of specialization within the many geologic sub- 
disciplines. The M.S. degree may be specifically ori- 
ented to marine geology. A qualifying examination must 
be taken at least nine months before the date of antitri- 
pated graduation. Demonstrated ability to read scienti- 
fic literature in one foreign language (french, gorman, 
russi.'i.i). An oral examination is administered by the 
student's thesis committee after completion of the M.S 
thesis. V 

IMi. D. in Geology. The general requirements im- 
posed by the University of Delaware include ont: year in 
residence. Oral and written qualifying examinations, in 
which the student demonstrates: the breadth and depth 
of his/her knowledge of the major geologic phenomena 
and processes, knowledge of the field of specialization 
(e.g., sedimentation- St ratigraphy, , marine geology, geo- 
chemistry) within the broader field of geology, knowledge 
of a. minor field related to the area of specialization, a 
final oral examination and one foreign language (french, 
german or russian). 

COLL KG E OF MAR IKK STUDIES 

Master of Arts or Master of Science in Marine Stu- 
dies. Students must satisfy the university requirement . 
of 30 graduate credit hours. In addition to achieving a 
high level of competence in tlieir area of specialization, 
they must demonstrate a broad understanding of the other 
five specialized fields in marine studies by successfully 
completing core c?ourse requirements. Beyond this, 
each student works out with his advisory committee a 
program of study that is tailored to his/her interests and 
may draw from departmental offerings throughout the 
university. The college distinguishes between the M.A. 
and M.S. degrees by the specialization that the graduate . 
selected. If drawn heavily on parent disciplines in the 
humanities, he/she receives an M. A. ; if on sciences, 
an M.S. " 

Ph.D. In^^'l a rine Studies . Each Ph.MJ. applicant must 
fulfill the university, residence requirement of one con- 
tinuous academic year. He/she must also satisfy the 
college core course requirements and pass written and 
oral qualifying examinations before formally being ad- 
mitted to candidacy for the Ph. D. degree. 

The following courses are offered' in cronjunetion with 
the above programs: 

. BIOLOGICAL SCIENCES 



■ B 627 Parasitology 4 

B 630 Ichthyology 4 

B 634 Invertebrate Zoology 4 

B 639 Aquatic Microbial Ecology 3 

B 666 Special Problem 1-6 

B 866 Special Problem 1-6 

B 867 ■ Seminar 1 

B 868 Research 1-9 

R 969 Ph. D. Dissertation 1-12 

Glf.OGRAPin" 

G 220 Meteorology 3 

B 320 Water Resources 3 

G 655 Energy and Water Balance 

Climatology 3 

G 660 . Problems in the Marine 

Environment • 3 

G 855 Climatological Research 3 

GEOLOGY 

GEO 331 Geology of the World's Oceans 3 

GEO 611 Quantitative Geomorphology 3 



GI-^O 631 


McirinG Geology 




3 


Biggs, Robert B. • Ph. D. , Assistant Professor and 


GIX) 632 


Gcolofjy of Kcccnt Sedimentary 






Assistant Dean (Geology) 




K nvironmcnts 




3 


Born, John, I'h. D. , Assistant Professor (Biological 


OFO 634 


The Geology of Const s 




3 


Sciences) 




Introduction to Marine Sodi- 






Camfield. Prederick K. , PIi. D. , Assistant Profes- 




ni cnt ology 






sor (Civil Engineering) 


GKO 636 


Introduction to Marine Organic 






Church, Thomas M. , I'h. D. , Assistant Professor 




Sedirnent ologv 






(Chemist ry) 




Introduction to Marine Micro™ 






Costello, Frederick A. , Ph.D., Associate Professor 










(!\] echanical and Aerospace Engineering) 


UlA i Dot} 


1 IvJiU tMUlllUUd 111 lllUI^<illil> 






l^ail^er* Franklin C. , Pit. D. , Professor (Biological 




o n r< Ho tyy i Gt r*\r 
1. 11^ III Lav I V 






Sciences) 




Coastal Geohydrology 






Ditmars. John D. . Ph. D. . Assistant Professor 




J ildllU llkd 1 Y kJI U U Ui 1 V*3 IL. 1 




3 


(Civil ICngineering) 


Gl*IO 655 


Piold Methods In Marine Geo- 






EpifaniOf Charles \C, » Ph. D. , Assistant Professor 




physics 




1 


Gaither, William S. , Ph. D. , Professor and Dean 




Special Problem 


1 


-6 


Glass, Billy P. , I'h. D. , Assistant Professor 


GKO 806 


Mir rop.ileont ology 




4 


(Geology) 


GKO 830 


Geological Oceanography 




3 


Jordan, Robert R. , Ph. D, , Associate Professor 


GEO 831 


Tectonics of the World's Ocean 






(Geology) 




Basins 




3 ■ 


Klenias, Vytautas, ph. D. , Associate Professor 


GKO 835 


Marine Field Geology 


\ 


-6 


(Geography) 


GKO 853 


Applied Seismology 




3 


Kraft, John C. , Ph.D., Professor (Chairman of 


GJ:0 866. 


Special Problem 


1 


-6 


Geology) 










Kupferman, Stuart L. , Ph.D., Assistant Professor 


MAHINK STUDIES 








Lotrich, Victor A. , Ph.D., Assistant Professor 










(Biological Sciences) 


CMS 200 


A Nontechnical Introduction to 






. Mangone, Gerard J. * Ph. D. Professor (Political 




Oceanography 




3 


Science) 


CMS 800 


Concepts in Phj'sical Oceanography 


Mather, JohnR., Ph.D., Professor (Chairman of 








3 


Geography) 


CMS 615 


Concepts in Biological Oceanography 


Maurer, Donald L. , Ph.D., Associate Professor 








3 


(Biological Sc'iences) 


CMS 627 


Marino Botany 




3 


i>iui£ I odiiiuo iM. f in. iJ. , I roiessor vxiisiory/ 


CMS 628 


Marine Biology 




6 


Myers, 1 homas D. , Ph. D. , Assistant Professor 


CMS 629 


Topics in Marine Ecology 




3 




CMS 631 


Concepts in Marine Geology 




3 


i iJcnnia ! •* i n* u, « /\ssisiani i roiessor 


CMS 645 


Concepts in Chemical 






Price, Kent S, , Ph« D. , Associate Professor and 




Oceanography 




3 


Associate Dean (Biological Sciences) 


CMS 66Q 


Special Problem 


1 


-6 


Sheridan^ Robert E. « Hh. D. « Assistant Professor 


CMS 666 


Special Problem: Aquatic 






(a n n) nttvi 




Chemistry 


1 


-6 


Somers, G, Fred, Ph.D., Professor (Biological 


W i> 1 »J u u u 


Special J'roblem: Chemical 






Sciences) 




. Implications of Spacecraft 






Swain, I-'rederick M, , Ph. D. , Professor (Geology) 




Oceanography 




2 


Szekielda, Karl-Heinz, Ph.D., Assistant Professor 


^iVlO DDD 


Special Problem: Chemical 






(Chemistry) 




Oceanography Field Coarse 


2 


-4 


Taylor, Jonathan E., Ph.D., Assistant Professor 


V^iVlO U (U 


Concepts In Marine Affairs 




3 


(Biological Sciences) 


r'Tvic nan 


Concepts in Applied Ocean 






Trumbore, Conrad N. , Ph.D., Associate Professor 




Science 




3 


(Chemistry) 


CMS 681 


Remote Sensing of the 






Vinson, JackR,, Ph.D., Professor (Chairman of 




Environment 




3 


Mechanical and Aerospace Engineering) 


CMS 802 


Physical Oceanography 




3 


Wang, IJsiang, Ph. D. , Associate Professor (Civil 


CMS 805 


Ocean Acoustics and Optics 




3 


Engineering) 


CMS 808 


Waves and Tides 




3 


^Vood, Robert H. , Ph.D., Professor (Chemistry) 


CMS 809 


Advanced Theoretical 






Yang, Cheng V., Ph. D, , Professor (Civil 




Oceanography 




3 


Engineering) 


CMS 810 


Kstuarine Hydrodynamics 




3 


CMS 816 


Biological Oceanography 




4 




CMS 828 


Marine Invertebrates 




4 




CMS 866 


Special. Problem 


1 


-6 


DEPARTMENT OF BIOLOGICAL SCIKNCES 


CMS 866 


Special Problem: Organic 










Compounds in Sea Water 




3 


Shane, Miriam S. , M.S., Associate Professor 


CMS 867 


Seminar 




1 


Tripp, MarenesR.i Ph. D. , Professor 


CMS 868 


Research 








CMS 869 


Master's Thesis 


1 


-6 




CMS 969 


Ph. D. Dissertation 


1- 


-6 


DEPARTMENT OF GEOGRAPHY 



Swaye, F.J., M»A., Instructor 

The instructional staff for the courses listed above 
consists of the following: 



COLLEGE OF MARINE STUDIES 

Thirty-two faculty members hold appointments in the 
College of Marine Studies. Many of these hold joint ap- 
pointments with other departments within the university 
(noted in parenthesis). . 



To obtain further information, address all inquiries 
directly to: 

Dr. Robert B. Biggs, Assistant Dean 
College of Marine Studies 
University of Delaware 
Newark, Delaware 19711 



Ocean engineering courses are offered both at iho 
main campus in Newark and at the College of Marine 
Studies l''ield Station in Lewes. On- campus laboratory 
facilities are located primarily within the Departments 
of Civil and Mechanical and Aerospace Engineering. 
The fluid mechanics laboratory contains a combined 
towing and wave tank with eight-foot by five-foot test 
section, a 90-foot long wave tank, a free surface hydro- 
dynamic tank with a four-foot by six-foot test section, a 
rotating flow table and a ripple lank, A number of 
oceanic research vessels and a 50-foot by 50-foot wave 
basin are frequently used facilities at Lewes. 

The environmental engineering laboratories are 
equipped for chemical and biological analyses of water, " 
Specialized equipment includes stability indicator, tur- 
bidimeter, BOD apparatus. Kjeldalil N apparatus, spec- 
trophotometer, polargraph, rotary viscomoter, Warburg 
respirator, CHN analyzer, and a D, O, probe accurate to 
one part per billion of dissolved oxygen. 

Well- equipped soil mechanics, metallurgical and 
structural laboratories are also available for marine- 
orient ed research. Field research and instruction in 
coastal and oceanographic engineering are conducted at 
the Lewes campus using classrooms, laboratories and 
vessels located there, 

Ocean engineering is nn interdisciplinary program 
sponsored on an interdopart m(?ntal basis througli cither 
the College of Engineering or the College of Marino Stud- 
ies, Both undergraduate and gr.iduate programs are 
available through the College of Kngineering, wliile the 
College of Marine Studies offers gradirate programs only. 
Students interested in graduate work may apply either 
to the College of Kngineering. where they may earn a 
Master of Civil Engineering or a Pli. D, in Applied Sci- 
ence; or to the College of Marine Studies, where they may 
earn a Master of Science in Marine Studies or a Ph. O. in 
Marine Studies, both with an emphasis in ocean engineer- 
•ng. 

The university offers the following degrees: 
Bachelor of Civil Engineering - with specialization in 
ocean engineering (Department of Civil Engineering). All 
students are required to complete the basic civil engineer- 
ing curriculum requi ring 124 semester hours of course 
credit. This allows 18-2^ hours of technical eleetives 
which may bo devoted to marine-related courses or spe- 
cial projects. Similar H. S. degree programs exist in 
Chemical Engineering, Electrical Engineering and Mech- 
anical and Aerospace Engineering. 

Master of Civil Engineering - with specialization in 
ocean engineering. This program requires that a student 
complete 30 credit hours of graduate study beyond the 
bachelor's degree of which 24 fire in course work plus 
six hours of thesis. Thesis -less M.S. is also available. 
Considerable flexibility is available lo permit a student 
to formulate a program suited to specific interests. 
Similar programs exist in the other engineering depart- 
ments. 

Ph.D. in Applied Science - with specialization in 
ocean engineering. Essentially 72 semester credits be- 
yond the bachelor's degree are required including approxi- 
mately 24 credits in the major area. 24 credits in the 
areas of mathematics, physical and engineering science 
and 24 credits in ihesis research. 

The following courses are offered in conjunction with 
the above program: 

CIVIL ENGINEERING 



CE 


671 


Ocean Engineering I 


3 


CK 


672 


Ocean Engineering II 


3 


CE 


673 


Engineering in a Coastal Environment 


3 


CE 


671 


Cbastal and Estuarine Geotechnique 




CE 


675 


Marine Soils Engineering 


a 


CL' 


837 


Mechanics of Kree Surface Flow 


3 


CE 


839 


Applied Hydraulics 


3 


CE 


866 


Special Problems 


U6 


CE 


866 


Hydrologic Transport Phenomenon 


3 


CE 


871 


Marine Structures I (Floating) 


3 


CE 


872 


Marine Structures 11 (Fixed) 


3 


CE 


• 873 


Marine Transportation Systems 


3 



GEOG RAPUV 



G 220 Meteorology 3 
GKOLOG V 

GEO 631 Marine Geology 3 
GEO 637 Geology of Recent Sedimentary Environ- 
ments 3 

^ MECHANICAL AND AEROSPACE ENGINEERING 

MAE 622 Introduction to Stability and Control 3 

MAE 633 Hydromechanics 3 

• MAIC 833 i-'luid Mechanic Stability 3 

MAIO 611 Principles of Continuum Mechanics 3 

MATERIALS AND METALLfUGY 

MET 611 Corrosion and Corrosion Control 3 



The instructional staff for the courses listed above 
consists of the following: 

DEPARTMENT OF CIVH. ENGINEERING 

Canifield, Frederick E. , Ph.D., Assistant "'•ofessor 
Ditmars, John D. , Ph. 1^. , Assistant Professor 
Preslan, William L. , H. S. , Instructor 
Wang, Hsiang, Ph. D. , Associate Professor 
Yang, Cheng V. , Ph, D. , J'rofessor 

D !•: PART M E N T O M E C H A N I CA L A N D A K HQS PA C E 
ENGINEERING 

Greenlierg, MiciiaelD. , Ph.D., Assistant Professor 
Costello, Frederick A., Ph.D., Associ.Tte Professor 
Vinson, .lack R. , Ph. D. , Professor 

COLLEGE OF MARINE STUDIES 

Gaithor, William S. , Ph.D., Professor and Dean 
Klemas, Vytautas, Ph. D. , Associate Professor 

To obtain further information, address all inquiries 
dire,ctly to: 

Dr. Hsiang Wang 
College of Engineering 
University of Delaware 
Newark, Delaware 19711 



DEI, MAR COLLEGE 
Corpus Christi, Texas 78404 

The college offers a curriculum in marine science- 
electronics technology including the freshman and sopho- 
more years, The program is primarily designed to pro- 
duce technicians trained to work in marine-related pro- 
fessions after two years, although transfer to a senior 
institution is possible. The curriculum was originated 
in 1969 and has been revised several times to make it 
more compatible with current needs. The college has a 
marine inst^r'umentation laboratory, complete witli all 
water quality measuring instruments, and a largo arti- 
ficial wave tank. Training for freshmen students in- 
cludes use of the 24-fool training vessel T/ V Del Marco ; 
sophomore students work in conjunction with the Ocean 
Science and Engineering Laboratory of Southwest Re- 
search Institute and use the 65-foot research vessel 
R/V Southwest Researcher. 
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The Associnto in Appliod Science di'^n?P is offoroci by 
the DcpartnuMit of IJnf»in»*o rin^,' T^'chnology. The fI(»£jroo 
roquiros a minimum of 66 hours, which nro dislribuu-d 
as indicated. 

Mnrinc Science TerhnoloRy 31 
Mathematics G 
Knjjlish 6 
Government 

Kleclronics Kn{^ineoring Technolof^y - 16 

Analytical Instruments 4 

1 j X D i: HG H A Dl 1 A T Iv CO V RS ICS 

MAH1N1-: SCIKNCK TICCHNOLOGV 

'A0\ Introduction to the -Marine lOnvironment 'i 

302 Chemical Oceanography 3 

405 Marine Geology 4 

310 Underwater AcouHltes H 

410 Marine Biology 

216 Seminar 2 

403a Marine F.abo rarory--one 2 

40:U> Marine Laboratory --two 2 

414 Marine Sfrience Instrumentation 4 

413 Marine Science Problems 4 

The instructional staff consists of the following: 



O'Donncll, Jerry F. . Ph. IX 

of ICngineering Technology, 

ing Technology 
Thorpe, Mar>'S., M.S. 

department of Geology 
White, .lohn M. , I^h. IX , 

Department of Hiology 



Assistant Professor 
Pepartment of Kngineer- 



Instructor of Geology, 
Professor of 13iology, 



Hecause of limited facilities, registration is limited. 
Students will be selected on the basis of interest and : ' 
aptitude and on proven ability in mathematics. Selection 
of fall registrants is done in May. For further informa- 
tion, address inquiries directly to: 

Dr. .lerry F. O'Donnell 

Project -Director, Marine Science 

Del Mar College 

Corpus Christi. Texas 7U404 



boratories which include the following equipment: gas 
ehromatography, atomic absor])tjon, UV and 11^ spectro- 
photometry. Cooperation with the a»»ronautirs department 
provides the opportunity for aerial observation of the ma- 
rin<' environment. 

An innovative seminar/researrh rourse is offered each 
.I;inuary at the I.erner Alarine [ aboratory on thi* island of 
Himini in cooperation with Hogton, Hrandeis, Tufts, and 
the American Museum of Natural History. A five-\viM>k 
pre-undergraduate preparation course is offered to liigh 
school students and carries one-half year high school 
( j cdit. Students participating in the multidisciplinary ma- 
rine sei<>nce program receive the Ij.A. or B. S. degree in 
biology or natural scitMice with emphasis in marine sei- 
i-nce . 

'J he following courses are offered in conjunction with 
the above program: 



BIOLOGY 

Hio Hi 
Uio IG 
Rio 18 
Bio 3 7 
Bio 56 

nio 191, 192 

ciii:mistuy 



Biology of Invertebrates 
Microbiology 
Tropie.al Marine VUology 
ALarine Botany 
Marine Biology 
Special Probletns 



a 
3 
f) 
5 

1-3- 



Clieni 3 6 Instrumental Analysis 

NATURAL SCIKNCI-: 



NS 52 Flements of Oceanography 

NS 191.192 Sp<'eial Probl(?ms 



5 

1-3 



PHYSICS 



Physics 4 



Met eorology 



The instructional staff for the courses listed above con- 
sists of the following: 

Brown, Robert Z. , Sc. D. , Professor 
Gsehwendlner, John v. G. , Ph.D., Professor 
Moeller, Henry W. , Ph.D., Assistant Professor 
Smith, Major R. , M. A. , .Assistant Professor 
Spingola, Frank,' IMi. D. , Assistant Professor 
Wiegand, Steven G. , B. S, , Administrative Assistant 



HOWLING COLLKGF 
Oakdale, New York 11769 



To obtain further information, address all inquiries 
tlircctly to: 

Dr. Henry \V. Moeller, Coordinator, Biology Dept. 
Howling College . 
Idle Hour Boulevard 
Oakdale, New York 11769 



The Dowling College Marine Science Program is an in- 
terdisciplinary study combining knowledge and techniques 
of biology, chemistry, geology, mathematics, meteorol- 
ogy and physics. Students exploring the marine sciences 
take advantage of the college's location on the Connetquot 
River and its proximity to the Great South Bay in their re- 
search on coastal and estuarine processes. The Adelphi 
University Institute for Marine Sciences, located on the 
Dowling campus, provides the possibility for joint re-" 
search and teaching activities. 

The physical facilities include well-equipped labora- 
tories, walk-in cold rooms, the Suffolk , a 24-foot fiber- 
4las craft equipped with radio- telephone and recording 
fathometer, winch and boom, an 18 -foot rubber dive boat, 
an 11 -foot fiberglas skiff, a 300-gallon recirculating salt 
water .aqaarium, boat ramp and a recording weather sta- 
tion. Students operate an extensive inventory of sampling 
equipment and become acquainted with safe diving proced- 
ures. 'A diving course is planned for the near future. 
Samples are classified and analyzed in well- equipped la- 



DUKF UNIViCl^SlTY 
Durham, North Carolina 27706 

The Duke University Marine Laboratory (DUML) at 
Beaufort, North Carolina, is an interdepartmental and in- 
teruniversity facility for training and research in the ma- 
rine sciences. It is open throughout the year with an aca- 
demic and technical staff in residence. It presently occu- 
pies 15 acres on the southern portion of Pivers Island near 
Beaufort. The National Oceanic and Atmospheric Admini- 
stration laboratory encompasses the remainder of the is- 
land. The prcserit plant consists of 19 buildings, includ- 
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ing four dormitorios capable of housing 72 people, a large 
dining haU, one residence, boat house, storehouse for 
ship's g(.'ar, classroom laboratories and four single air- 
conditioned research laboratories plus one recently com- 
pleted, three-story, year-round research facility. 

The station operates a well-equipped 118-foot research 
vessel Kast\vard for training nnd research in oceanogra- 
phy, a 55- foot trawler for offshore investigations, iind a 
39-foot cabin powerboat for trawling and dredging in sur- 
rounding sounds and estuaries. A 22-foot "Markers Island 
inboard" is equipped for trawling and dredging in shallow 
waters of the sounds. Also available are rowboats with 
outboard motors and collecting gear, including dredges, 
bottom grabs, water samplers, coring devices, salinome- 
ters and fluorometers. The DUML library I'eceives 125 
current periodicals and is complemented by the added 
holdings of the NOAA library and th(? libra i-y of the Univer- 
sity of North Cr ♦'olina Institute of Marine Sciences, located 
in the Beaufort-Morehead City area. The completion of a 
library-auditorium will provide seating capacity for 280 
people plus smaller conference rooms, stack area and 
reading room. 

Separate degrees are not offered in the marine scien- 
ces, but a student may pursue work for the A. M. and 
Ph. D> degrees in biochemistry,- botany, chemistry, phys- 
iology and zoology. For the A.M. degree in geology, 
course work may be taken and a thesis written in marine 
geology or geological oceanography. A B. S. in geology is 
offered with a curriculum preparatory to advanced studies 
in oceanography. 

In botany^ the student's graduate program is planned to 
provide broad basic training in various fields of botany, 
plus intensive specialization in the field of the research 
problem. Graduate courses in the Department of Geology 
are designed to provide training in the field of sedimen- 
tary geology and niicropaleontology. Areas of specializa- 
tion in thesis research include continental shelf sedimen- 
tation, deep-sea sedimentation, micropaleontology of deep 
sea sediments and carbonate sedimentation. 

Required work for the A.M. degree in zoology ordinar- 
ily includes 12 units of advanced course work in zoology, 
six units of course work in a minor department and an ad- 
ditional six units of advanced work in a major or minor de- 
partment or in other pertinent departments. Furthermore, 
an acceptable thesis is necessary for the fulfillment of the 
degree requirements. 

Normally the degree program for the Ph. D* degree in- 
cludes graduate courses in several fields of zoology, 
courses in the minor subject, wide reading in science in 
general and in biology in particular, research, and a dis- 
sertation based on original work. Minor work is available 
in many related fields, including anatomy, biochemistry, 
botany, chemistry, geology, physics, physiology, and 
engineering. 

A graduate student working for the Ph.D. degree usu- 
ally takes course work on the main Durham campus in 
that particular department during the academic year and 
then goes to the marine laboratory for more specialized • 
courses during the summer. By the end of the second 
year, he or she is expected to have passed an oral pre- 
liminary examination in his department. Thereafter, the 
student is free to do thesis research without further 
course requirements on the Durham and/ or the DUML 
campus. 

Training in the marine sciences at Duke University and 
at the Duke University Marine Laboratory is at the senior-- 
graduate level in the Departments of Botany, Geology and 
Zoology, with the exception of the undergraduate spring 
term in the marine sciences which accepts students who 
have completed the sophomore requirements. Students 
are free to elect courses in any of the science departments 
including those in the School of Medicine and Engineering, 
Research and courses exist in the School of Engineering in 
the areas of communication theory, stochastic information 
processing, decision theory, digital computer systems, 
ocean structures and coastal formations. The undergrad- 
uate spring term provides students at the junior or senior 
level to spend an entire spring term at the marine labora- 
tory, taking two courses, one seminar and one independent 



r»*aecirch pro^ .'^m suprr vised by one of thi' resident staff. 

The foUowinfijLHnirSiS are offri rd in conjunction with 
the above programs: 

UNDKHGRADUATK 



104 Man and ibr Marine Vjivironment I 

169 The Marine Knvironm<?nt 1 

150K Physiology of Marinr t)rganisms 1 

296S Seminar * «> T) 

Independent Study 1.5 

BOTANY 

SlCMOR-GHAnUATr: 

205 Marine Microbiology (> 

207 Marine Mycology 6 

-211 Marine Phycology G 

220 Coastal Field Botany G 

225 Special Problems 3 

226 Special Problems " 3 
25fi Plant Systematics A 
259 The Environment - S'-minar. 4 



GRADUATi : 

359 lU'Search in Botany 

360 Research in Botany 

BIOCHEMISTRY 

S !•: N IP K - G R A DU AT E 



276 Comparative and Evolutionary Biochemistry (i 

GEOLOGY 

SENIOR-GRADUATE 

205 Geological Oceanography 6 

206 Principles of Geological Oceanography 3 
208 Shallow-Ma'rine Geology ^ 3 

213 Sedimentology 3 

214 Sudiments in Thin Section 3 
222 Sedimentary Minerals , 3 

243 Micropaleontology , 3 

244 Micropaleontology 3 
247 Paleoecology 3 



GRADUATE " - 

300 Seminar in Oceanography 
312 Seminar in Sedimentology 

PHYSIOLOGY 

^ GRADUATE 

M394 Marine Membrane Physiology G 
ZOOLOGY 

SENIOR-GRADUATE 



202 


Introduction to Comparative Behavior 


6 


203 


Marine Ecology 


G 


214 


Biological Oceanography 


G 


216 


Limnology 


3-4 


238 


Systematic Zoology 


4 


240 


Chemical Oceanography 


6 


250 


Physiological Ecology of Marino Animals 


t 6 


274 


Marine Invertebrate Zoology 


6 


276 


Comparative and Evolutionary Biochemistry 


6 


277 


Endocrinology of Marine Animals 


G 


278 


Invert'ebrate Embryology 


4-G 



GRADUATE 



351 Departmental Seminar 



352 Oopartmcntal Sominnr 

353 H«-s«?arch 

354 H«'S«-arclv " 

355 St'minar 

356 Seminar • " 
Advanced Oooanographic Seminar 

The instructional staff for tho courses listi.-d above iron- 
sists of the following; 

HIOC I nCMISTR Y PI-: A HTM IP NT 

Sullivan, Jnmes li. , III., Ph.D., Assistant Professor 

BOTANY I) n PART Mi: NT 

Harbor, Ricliard T. , Ph.D., Associate I'rofi"Ssor of 

liotany and Zoology, Marine Ideology 
IMllings, William P.] Ph.D., James 13. Duke Prof(?s- 

sor of Botany, Plant Ecology 
Blankley, William, Ph. D. , Assistant Professor of 

' Botany and Phytoplankton System at ics 
Johnson, Terry W. , Ph.D., Professor of Botnny, 

^larina Mycology 
Searles, RichariJ B. , Ph.D., Associate Proft'ssor of 

Botany, Marine Phycology 
Wilbur, Robert L. , Ph. D. , Chairman and Professor 

of Botany, Plant Systematics 

GIC01.0GY DKPARTMKNT 

Horon, Stephen D. , Ph. D. , Chairman and Associate 

Professor of Geology. Sedimentary Petrology 
I-ynts, George W. , Ph.D., Assistant Professor of 

Geology, Micropalentology 
Perkins, Ronald, Ph.D., Associate Professor of 

Geology, Sodirrientology 
Pilkey, Orrin B. , Ph.D., Associate Professor of 

Goology, Maiune Geology 

Pin^SIOI .QG Y D1-: PARTMlCN^r 

Gutknocht, John, Ph. D. , Assistant Professor 
ZOOLOGY DHPARTMICNT 

Bailey, Joseph U. , Ph.D., Professor of Zoology, 

Vertebrate and Systematic Zoology . 
Barber, Richard T. , Ph. D. , Associate Professor of 

Botany and Zoology, Marine Kcblogy 
Bookhout, Cazlyn G. , Ph. D. , Professor of Zoology, 

Invertebrate ICmbryology and Zoology 
Costlow, Jolin D. , Jr. , Ph. D. , Professor of Zoology. 

and Director of Duke University Marine Laboratory, 

Invertebrate Kmbryology and Zoology 
■ Forward, Richard, Ph.D., Assistant Professor of 

Zoology, Physiological Ideology 
Fluke, Donald J. , Ph. D. , Chairman and Prqfessor of 

Zoology, Biophysics 
Gray, Irving E. , Ph. D. , Professor of Zoology (ret. ), . 

Ecology 

Livingstone, Daniel A. , Ph. D. , Professor of Zoology, 
Limnology 

Lundberg, John G. , Ph. D. , Assistant Professor of 

Zoology,. Vertebrate and Systematic Zoology 
Sutherland, John P. , Ph.D., Assistant Professor of 

Zoology, Marine Ecology 
Wainwright, Stephen A. , Ph.D., Associate Professor 

of Zoology, Invertebrate Zoology ■ 
Wilbur, Karl M. , James B. Duke Professor of 

Zoology, Cellular Physiology 

CI VI L ■ ISNG INE E R ING D E P A R T M ENT 

Muga, Bruce J. , Ph. D. , Associate Professor 

ELECTRICAL ENGINEERING DEPARTMENT 
Nolle, LorenW. , J^h. D. , Associate Professor 



- MECHANICAL KNGlNEEliING DEPARTMENT 

Linderoth, L. Sigfred, Jr., ^L E. , Professor 

To obtain further iJiformation, address all inquiries 
dirt.'Ctly to: 

Director of graduate studies of the department of par- 
ticular interest, or: 

Dean of the Graduate? School 

Duke University 

Durham, North Carolina 27706 



EAST CAROLINA UNIVERSITY 
GrecnvilLo, North Cirolina 

The marine science progrim al East Carolina Univer- 
sity, Greenville, North Carolina, offers a marine orien- 
tation to biology and geology majors. No degrx>e in ma- 
rine sctenre is available at this time. Courses in ecology 
field botany, ichthyology, itivertebrate zoology, sedimen- 
tation, and field methods have been adapted to a marine 
atul estuarine orientation, A basic course in ocuano^ 
graphy and directed .studies for itidividual resuareh exper- 
ience complete the existing program which is conducted 
during the fall and spring quarters at the Coastal He- 
sources Center, Manteo, North Carolina. 

The marine science activities of the Coastal Re- 
sources Center are entering into a three-level program 
of development. Level I will he interdisciplitiary and 
directed toward the sophomore atul junior years. It will 
form an initial introduction to coastal processes and 
man's involvement in them. Archeology, biology, geo- 
graphy and geology will have major input into this pro- 
gram. The introductory interdisciplinary program is 
scheduled for fall of 1973. Level II is structured to give 
the student intensive instruction, field work, and pro- 
fessional orientation in a chosen discipline and is directed 
toward the upper undergraduate, • Level III will provide 
research and reporting experience through individual re- 
search and directed studies. This level will be directed, 
toward the seniors and graduate students, 

UNDERGRADUATE COURSES 

■ Department of Biology 



BIO 132 Field Botany 4 

BIO 181 Biology of the Invertebrates 4 
BIO 313 

a, b, cBesoarch Problems in Biology 3 

BIO 325 Ecology 4 

BIO 355 General Ichthyology 5 

Department of Geology ^ 

QEO 225 Oceanography 3 

GEO 304 Sedimentation 4 

GEO 340 Directed Studies ' ' 1-3 

GEO 341 Directed Studies ^"i^ 



The instructional staff for the courses listed above 
consists of the following; 

Department of Biology 

Bellis, Vincent J. , Ph. D. , Associate Professor 
O'Rear, Charles W. , Jr., Ph. D. ^ Assistant Profes* 
sor 

Ryan, Edward P. , Ph, D, , Associate Professor 



Department of GuoIomv 

O'Cotitior, Michaol P. . Ph. D. , A.Siiociate Professor 
1U««S, Stanley H, , Ph. D. , Associate Profesisor 

To obtain further nifoi'malion, address 3II inquiries 
directly to: 

Jimcs A, McGeo, Director 
Coastal Resources Center 
Box 2727 

East Carolina University 
Greenville, North Carolina 27834 



UNIVERSITY OF I-I.OUIDA 
Gainesville, Florida 32601 

The university is involved in a broad array of marine- 
related activities "bryond formal curricula. The spocial- 
i7.i?d facilities discussed below are directly used in educa- 
tion. For the most part, the Univtirsily of Florida's cur- 
ricula in the marine sciences ;iro formally oslablishi'd at 
the graduate level, wherein a student conducts rest?areh 
and is perniilted broad flexibility in course work. 

Off- cam pus facilities operated by the Division of Bio- 
logical Sciences include laboratories on both the Gulf of <^ 
Mexico and the Atlantic Ocean. 'The Sea Horse Key Ma- 
rino Laboratory is located 57 miles west of Gainesville on 
the Gulf Coast, three miles offshore, opposite Cediir Key. 
Living accommodations are provided in a 10- room light- 
house and a 20 by 40-fool laboratory building, complete 
with running sea water is available for research use. The 
marine laborrjlory owns a 3 2- fool res oar eh vessel equip- 
ped for offshore work and a number of smaller boats for 
inshore anci shtdlow water use, A dock and marine rail- 
way are situated next to the laboratory. The location at 
Sea Horse Key provides^ case of access to diverse habitats 
ranging from freshwater rivers, estuaries and salt 
marshes to the marine water of the Gulf of Mexico. Clark 
Island and the surroumUng waters, amounting to 41 acres, 
located near Sea Horse Key belong to the University of 
-Florida, This undisturbed area is available for use in in- 
tensive studies of i^stuarine resources and processes. 

The university's marine activities on the Atlantic coast 
of Florida have largely been centered at Marineland, Inc., 
in Flagler County,* The commitment by Marineland to pro- 
vide available land and cooperate with the university in 
erecting a marine science laboratory building as well as 
classrooms and a dormitory is now in the construction 
stage. 

The Communication Sciences Laboratory is located in 
the Department of Speech. Created in 1965, the labora- 
tory has a full-time faculty of 18 and is devoting consider- 
able effort to underwater speech communication. This 
work is supported by the U.S. Navy and utilizes six Navy 
laboratories including their research station at Bugg 
Springs in the central portion of the state. 

The Florida State Museum serves- as a center for re- 
search in anthropology and natural history. Strongly ori- 
ented toward basic research, it carries a dual responsi- 
bility as both the state and university museum. Of parti- 
cular interest to the aquatic sciences are the collections of 
reptiles, amphibians, fishes arid molluscs. Completion of 
new museum facilities on the campus adjacent to the life 
sciences building complex has afforded a greatly increased 
opportunity for research, interpretive displays and an 
even greater level of cooperation with other units of the 
university. The new facility includes aquarium rooms 
which will be of value to many areas of the aquatic, estu- 
arine and marine sciences. 

Since formation of the Coastal Engineering Laboratory, 



40 major* investigations of l-lnr'ida loe .lions ha\i> br«>n 
made where erosion and oth(M' problrm.s cxis*. Ov*>r 1, J 00 
ri'ports on erosion, coastal protectiun, navigation, bay 
fill, and other bay problems have bet.-n submitted to sfaie 
agencies, oOtlier important fields of r(>sc arrh deal with 
Sediment transport by waves and ewri-ents, sand transport 
by winil, air- sea interaction, the traeings o{ littoral drift 
using fluor'escent traces, problems of beach prnieeiion, 
and other coastal protective measures. l*res« iu faeilitit'S 
include a wind and wave facility, model slabs, fiO-lbot 
wave generator, smaller wave generators, wind tunnels, 
automatic tide level generator, and various special instru- 
ments. 

The following graduate degrees ari' offi?red (and the 
number of dogrci^s awardoti last year in par^^nthesis); 

1. Master of Science (3) and I'll. D. ( I ) in Boiatiy . 
Requirements include core undergraduate courses and re- 
commendations of the supervisory committee. 

2. ICngjneer (0), Master of Kngin^'ering <4) ant^ Master 
of Srienee in ICngineering (0) in Civil a nd Coastal i ingin - 
eering . Course requirement is a program reeommended 
by the supervisory committee. 

3. Master of Engineering (27), Master of Science (24). 
Engineer (0) and l^h. D, (4) in Environmental i:nginei'ring 
Sciences. Required is a bachelor's engineering or sci- 
ence ba(;kground"or articulation work. 

4. Master of Science in Geology (8). Required ari» the 
core undergraduattj courses and a recommended summi'r 
field course, 

5. Master of Science (4) and i'h. D. (5) in Zoology . 
Requirements are the cor-e curriculum and recommenda- 
tions of the supervisory committee based on written exan\- 
inal^ions. 

The following courses are offered in conjunctii>n with 
the above programs: 



UNDERGRADUATE 



AE 322 


Special Studies in Architecture - 






Southwest Florida Planning Team 


4 


BTY 301 


Introduction to Eeology 


4 


BTY 342 


Local Flora 


3 


BTY 501 


Plant Ecology 




BTY 521 


Introductory Mycalogy 


r> 


BTY 522 


Phycalogy 


5 


COE 400 


Introduction to Coastal and Oceanographi 


c 




Engineering 


3 


COE 410 


Coastal Hydraulics 


3 


COE 550 


Harbor Engineering 


4 


COI-: 560 


Ocean ICngincering 


4 


i:ne 301 


Environmental Quality and Man 


4 


ENE 513 


Introduction to Environmental Resource 






Systems 


4 


ENE 520- 


Environmental Biology 


4 


ES 331 


Principles of Resource Utilization 


4 


ES 400 


Senior Seminar in J:"nvironmenlal 






Economics 


3 


FRE 332 


ICconomics.of ICnvironmental Quality 


4 


PRE 530 


Natural Resource Utilization 


4 


FY 250 


The Ecosj'stem; Man-Resoureo 






Relationships 


4 


GPY 331 


Conservation of Resources 


4 


GY 424 


Marine Mollusca of Florida 


4 


GY 470 


Int roductory Oceanography , 


4 


GY 501 


Geomorphology 


4 


GY 508 


Geochemistry 


4 


GY 517 


Marine Geology 


4 


GY 560 


Sodimentology 


4 


MCY 302 


Basic Biology of Microbiology 


5 


MCY 507 


Microbial Ecology 


5 


MCY 519-521 


Microbial Chemistry 


5 


ME 530 . 


Marine Systems 


3 


ME 531 


Marine Systems 


3 


M1'Y 446 


Passive Remote Sensing * 


3 


MTY 447 


Active Remote. Sensing 


3 


PCL 552 


Politics of the Environment 


5 


ZY 300 


Invertebrate Zoology 


5 


ZY 505 


General Ecology 


5 


ZY 579 


The Biology of Marine Animals 


4 
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- 


I3TY 601 


Vegetation of Florida 


5 


HTY 602 


Kcology of Aquatic Plants 


5 


COK 610 


Ocean Wnves 1: I .incar Thoory 


4 


COK 6 1 1 


Orean Waves 2: Nonlinear Tlieory 


4 


COK 612 


Ocean Wave ^^pl.•ctra 


4 


C01-: 613 


Kstuarinl Ifydroniechanics and 






Kngineering 1 


4 


COK 614 ■ 


Kstuarial Hydromechanics and 






Kngineering 2 


4 


COK 615 


Kstuarial IJydromerhanics and 






Kngineering 3 


4 


COK 620 


Coastal Structures 1 


4 


COK 621 


Cuiistiil Structures 


4 


COK 630 


Littoral Processes 


4 


COK 631 


Simulation Techniques 


4 


COK 632 


Selected Field and Laboratory 






Problems 


3-8 


COK 640 


Physical Oceanography 


4 


COK 641 


Air-Sea Interaction 1: Microscale 


4 


COK 642 


Air-Soa Interaction 2: Macroscale 


4 


COK 643 


Advanced Topics in Coastal and 






Oceanographic Kngineering 


1-6 


KNK 611 . 


Water Quality Management 


3 


KNK 612 


Water Quality Seminar 


0-5 


KNK 613 


V-'nvironmental Resource Systems. 


4 


KNK 614 


Advanced Water Supply Kngineering 


. 4 


KNK 616 


Urban Knvironmental Problems 


4 


KNK 617 


Kstuarine Systems 


4 


I':NK 610 


Pollution Transport Systems 


4 


KNK' 626 


Aquatic Microbiology 


4 


KNK 627 


Biology of Aquatic Systems 


4 


KNK 630 


Knvironmental Chemistry 


5 


KNK 631 


Advanced Water Analysis 


I 


KNK 636 


Principles of Water Chemistry 


5. 


KNK 640 


I^idiological Health ' 


3 


KNK 641 


Radiological 1*echniques 


5 


KNK 642 


Radioactive Wastes 


4 


KNK 643 


Klectronic Product Radiation 


4 


KNK 650 


Occupational Health 


4 


KNK 651 


Atmospheric Pollution 




K^'K 652 


Knvironmental Instrumentation 


5 


KNK 654 


Air Pollution Sampling and Analj^sis 


4 


KNK 655 


Air Pollution Control Measures 


4 


KNK 656 


Knvironmental Meteorology 


4 


KNK 657 


Knvironmental Micrometeorology'' 


4 


KNK 660 * 


Kcological and General Systems 


-f 


FRK 630 


Natural Resource Kconomics 


4 


GPY 63 5 


Land and Water Utilization 


5 


GY 601 


Geomorphology of Southeastern United 






States 


4 


GY 61 1 


Mineralogy of Clays 


4 


GY 624 


Paleoecology 


4 


GY 664 


Fluvial, Deltaic and Transitional 






Knvironments of Sedimentation 


4 


GY 668 


Coastal and Kstuarine Geology^ 


4 


GY 675 


Geological Oceanography I 


4 


L\V 643 


Natural Resources 


4 


L\V 684 


Seminar (Water Law) 


4 


I AV 695 


Selected Legal Problems 


4 


ZY 605 


Tropical Biology 


12 


ZY 609 


Zoogeography 


3 


ZY 610 


Advanced Tropical Zoology 


12 


ZY 61*2 


Marine Kcology 


5 


ZY 626 


-Community Kcology 


5 


ZY 651 


Ichthyology 


5 



The instructionaj staff for the courses listed above in- 
cludes the following: 

BOTANY 



Aldrich, IL C. , Ph. D. , Assistant Professor 
Anthony, D.S. , Ph.D., Associate Professor 
Davis, J.S. , Ph.D., Associate Professor 
Fritz, G.J., Ph.D., Associate Professor 
Griffin, D.G. Ill, Ph.D., Assistant Pi-ofessor 
Griffith, M.M., Ph.D., Professor 
Humphreys, T.E., Ph.D., Professor 



Kimbrough, J. W. , Ph. D. , Associate Professor 

Lugo, A. K. , Ph.D., Assistant Professor 

Mullins, .I.T., Ph.D., Associate Professor 

Shaiior, L. , Ph.D., Professor 

Smith, R.C. , Ph.D., Assistant I'rofessor 

Stanley, R.G. , Ph. D. , Professor 

Vasil, I.K., Ph.D., Associate Professor 

Ward, D. B. , Ph. D. , Associate Professor 

COASTAL KNGINKKRING 

Dean,.R.G., D. Sc. , Professor 
O'Drien, M. P., 13. S. , Professor 
Partheniades, K. , Ph. D. , Professor 
Purpura, J. A., M.S. K., .Associate Professor 
Shenidin, 0. 11. , Ph. D. , Associate Professor 

KNVIRONMKNTAL KNGINKKRING 

Bevis, M.A. , Ph.D., Associate Professor 
Bolch, W. K. , Jr., Ph.D., Associate Professor 
Brezonik, P. L. , Ph.D., Associate Professor . 
Dunavant, 13. G., Ph.D., Associate Professor 
Fox, ,J, L. , Ph.D., Assistant Professor 
Furman, T. DeS. , M.S.C. K., Professor 
Heaney, .I.P. , Ph.D., Assistant Professor 
Huber, W.C«, Ph.D., Assistant Professor. 
Mauderli, W, , D. Sc. , Professor 
Morgan, \V. II. , Ph.D., Associate Professor 
Odum, II. T., Ph.D., Graduate Research Professor 
Putnam, II. D. , Ph.D., Professor. 
Pyatt, K.K., Dr. Kng. , Professor 
Singley, J. K. , Ph. D. , Professor 
Urone,. P. , Ph.D., Professor 

GKOLOGY 

Blanchard, F.N,', Ph.D., Associate Professor 

Brooks, U.K., Ph.D., Professor 

Fades, J.L. , Ph.D., Associate Professor 

Kdwards, R.A. , Ph.D., Professor 

Griffin, G.M., Jr., Ph.D., Professor 

Mifflin, M.D. , Ph.D., Associate Professor 

Nicol, D. , Ph.D., Associate Professor 

Patton, T. II. , Ph. D, , Assistant Professor ' 

Pierce, R. W. , Jr., Ph^D, , Assistant Professor 

Pirkle, K. C. , Jr. , Ph. D. , Professor 

Randaz55o, A.F», Ph.D., Assistant Professor 

Rappenecker, C, , Ph.D., Professor 

Wahl, F. M. , Ph.D., Professor 

Webb, S. D. , Ph. D. , Associate Professor 



ZOOLOGY 

Auffenberg, W,, Ph.D., Professor 
Austin, O, L, , Jr., Ph.D., Associate Professor 
Berner, L. , Ph.D., Professor 
Brodkorb, P., M. D. , Professor 
Brookbank, J.W. , Ph.D., Professor 
Carr, A.F., Jr., Ph.D., Graduate Research 
Professor 

Carr, W. K. S. , Ph. D. , Assistant Professor 
DeWitt, R.M,, Ph.D., Associate Professor 
Dickinson, J. C, , Jr., Ph.D., Associate Professor 
Kmmel, T. C, , Ph.D., Assistant Professor 
Giesel, J.T., Ph.D., Assistant Professor 
Gilbert, C,R., Ph.D., Assistant Professor 
Gregg, J. H. , Ph. D. , Professor 
Johnson, F. C. II, -Ph. D, , Associate Professor 
Johnston, D. W, , Ph.D., Associate Professor 
jQies, K.R. , Jr., Ph.D., Professor 
Kaufmann, J.H. , Ph.D., Associate Professor 
Kilby, J.D. , Ph. D. , Associate Professor 
Laessle, A.M., Ph.D., Associate Professor 
Lanciani, C. A. , Ph.D., .Assistant Professor 
Lcavitt, B. B, , Ph. D. , Associate Professor 
Maturo, F.J.S., Ph. D. , Associate Professor 
McNab, B. K. , Ph.D., Associate Professor 
Nordlie, F.G. , Ph. D. , Associate Professor 



Patlon, T.II. , Ph.D., Assistant Prof«.'Ssor 
Prangc, H. D. , Ph.D., Assistant Prof(?ssor 
Reiskind, .1., Ph. D. , Assistant Professor 
Wallace, U.K., Ph. O. , Professor 
Wallbrunn, II. M. , Ph. D. » Asisociale Professor 
Webb, S. ID. , Ph.D., Associate Professor 
Wojstfall, M.J,, .Ir. , Ph.D., Professor 
Zam, S. G., Ph.D., Assistant Profossor 

*J'o obtain further information, adclrrss all inquiries 
directly to: 

Director 

Center for Aquatic SlucJies 
2001 McCarty Hall 
I3nivt'rsity of Florida 
Gaines vill'.-, Florida 32601 



FLOKIDA INSTITUTIC OF TECHNO LOGY 
Melbourne. Florida 32901 

l''lorida Institute of Technology (V. I, T. ) offers two 
broad programs in the marine sciences. Research pro- 
grams leading to the Bachelor of Science degree and all 
graduate programs are >n the School of Scienees and 
ICngineering located on the main campus at Melbourne, 
.Florida. Technological training is centered in the School 
of Marine and li^nvironmental Technology at Jensen boaci; 
Florida (see below). 

The School of Sciences and Knginecring 

The principal laboratories, classrooms and library 
are located on the main nampus at Melbourne, Separate 
laboratories are provided for physical oceanography, 
chemical oceanography, soils, sediments and geology, 
fluid mechanics (includes a 23 -foot wave tank and a hy- 
draulic flume), general biology, marine biology and 
micro-biology. 

ft/V Sea Hunter II , a 72-foot steel-hull twin screw 
cruiser, equipped with electronic-hydraulic oceanogra- 
phic winch, Loran, Lorac, and capable of obtaining phy- 
sical, chemical, biological and geological samples, is 
based at the V. I. T. operating base, located 45 miles to 
the south at the Marine Science Center near Ft. Pierce, 
I'lorida. Plans call for building a new research facility 
at the Marine Science Center. This will permit the offer- 
ing of a Ph. D . program in the near future. \\ is expected 
that these plans will be realised during the period covered 
hy this publication, and the proposed Ph. 0. program is 
described below. 

lUver and estuarine research is based at -Melbourne 
and is largely done by small craft from a 40-foot house- 
boat fitted as a floating laboratory'. This is being aug- 
mented by a laboratory trailer, now being outfitted. It 
will be used as a moveable base along the rivers and 
estuaries. Combined student registration for the Depart- 
ments of Biological Sciences and the Department of 
Oceanography and. Ocean Engineering for fall of 1972 was 
752, including SI candidates for the masters degree. 

The following degrees are offered: 

Department of Biological Sciences: R. S. in Marine 
Biology - l91"quarter-hours required, B. S. in Kcology 
and Environmental Biology - 191 quarter-hours required, 
M.S. in Marine Biology - 48 quarter-hours of required 
and elective work, up to nine credits may be elected for 
thesis work and M.S. in Microbiology - same as Marine 
Biology. ' ■ 

Department of Oceanography and Ocean Engineering: 
B. S. in Oceanography - with options after first two years 
in physical oceanography, chemical oceanography and 



biological oceanography - Completion of 193 quarter-liours 
is required and ejective work. There were 18 graduates 
in 1972. 

The following courses are offered. in conjunction with 
the above programs: 



B-4025 


Gene ral Pliysiology 


•9 




Expe ri mental Physiology 




B-405 1 


Develop men tal B iology 




B-404 1 


IMarine Biology 


3 


I?-4045 


IMa rinc I^.cology 


3 


B-4015 


I.^IIVi.l U llli 1 L. II Lit i l^lUiUll\ 




O- 100 1 


Oceanograpliy Problem Solving 


jj 


0-3 001 


Introduction to Oceanography 


3 


O-3002 


Chemical Oceanography 


3 


O-30B1 


Oceanography Lab I 


2 


O-3003 


Physical Oceanography 


3 


O-3082 


Oceanography Lab II 


2 


O-4003 


Dynamic Oceanography I 


3 


O-4004 


Dynamic Oceanograpliy II 


3 


OE-3503 


Marine Geology 


. 3 


OK-3583 


.Marine Geology Lab I 


1 


OE-3501 


Fluid Mechanics I 


3 


OE-3581 


Fluid Mechanics Lab I 


1 


OE-3502 


I-Tuid Mechanics II 


- 3 


OE-3504 


Instrumentation & Measurement Analysis 


3 


OK -3505 


Ocean Engineering Design I - 


3 


OE-3582 


Fluid Mechanics Lab U 


1 


OE-4501 


Optical Oceanography 


3 


OE-4581 


Optical Oceanography Lab 


' 1 


OE-4506' 


Ocean Engineering Design II 


3 


OE-4502 


Hydroacoustics 


3 


OE-4505 


Ocean Waves 


3 


OE-4582 


Hydroacoustics Lab 


1 



GIIADUATE 



B 


-5006 


Advances in Cell & Molecular Biology 


3 


B' 


-5007 


Current Topics in Microbiology 


3 


B 


-5008 


Advanced Microbiology 


3 


B' 


-5020, 21 


Comprehensive Biochemistry I, U 


3, 3 


B- 


-5230 


Advanced Plant Physiology 


3 


B' 


-5450 


Advanced Invertebrate Zoology 


3 


B' 


-5510 


Current Topics in Ecology 


3 


B' 


-5005 


linvironmental Biology 


3 


B- 


-5015 


Environmental Biology Lab 


2 


B- 


-5025 


Biochemical Techniques 


3 


B 


-5030 


Field Ecology 


3, 


B' 


-5100 


Electron Microscopy 


3' 


B' 


-5540 


Advanced Marine Ecology 


3 


B- 


-5605 


Concepts of Parasitisnn 


3 


O 


-5001 


Introduction to Physical Oceanography 


3 


O 


-5003 


Chemical Oceanography I 


3 


o- 


-5005 


Geological Oceanography 


3 


o 


-5006 


Hydroacoustics 1 


3 


o- 


-5011 


Tides &. Tidal Currents 


3 


o- 


-5016 


Marine Meteorology 


3 


o- 


-5013 


Statistical Methods in Oceanography 


3 



B. S. in Oco.in Engineering - Completion of 193 quarter 
hours in required and elective work. 

M.S. in Oceanography with option in physical oceano- 
graphy or bio-environmental science - Completion of 48 
hours of required and elective work (including thesis). 
There were 10 masters' degrees awarded in 1972. 

Ph. D. in Oceanography with emphUsis on marine stu- 
dies in the coastal margins. This program has been plan- 
ned with the possibility of offering it in 1973. It will be 
a joint offering of the Department of Oceanography and 
Ocean Engineering and the Department of Biological Sci- 
ences. Students who have received a master of science 
degree In mathematics, natural science, engineering of 
the equivalent preparation are eligible to apply. Scholas- 
tic excellence and appropriate recommendations are also 
required. Applicants must have completed one year of 
college work in physics, calculus and chemistry. There 
are further detalledl requirements for the student con- 
centrating in marine ecology, chemical oceanography or 



47 



physical oceanography. The aim of the program is to 
offer interdisciplinary instruction in sufficient depth to 
permit concentration on a special field of interest in the 
coastal zone. 

The following courses are offered in conjunction with 
the above programs: 

UiVDJirnGHADUATJ-; 



n- 


-1001 


General Biology 


B- 


-1011 


Introduction to Hxp. Biologj' 


B- 


-1002 


General JJiology 


B- 


-1012 


Introduction to !2xp. Biology 


13- 


-1003 


General Biology 


B- 


-1013 


Introduction to ICxp. Biology 


B- 


-2031 


Microbiology I 


B- 


-2041 


Micro. Techniques 


B 


-2032 


Microbiology II 


B 


-2042 


Micro. Techniques 


B 


-2033 


Microbiology HI " 


n- 


-2043 


Micro. Techniques 


B 


-3031 


Cell Biology 


B' 


-3032 


ISx'p. Cell Biology 


B' 


-3041 


Plant Biology 


B- 


-3042 


Plant Biology Lab 


B- 


-3033 


General Biochemistry 


B 


-3035 


Exp. Biochemistry 


B' 


-3045 


Invertebrate Zoology 


B- 


-:i046 


Invertebrate Zoology Lab 


B- 


-3038 


Molecular Biology 


B- 


-3039 


Molecular Biology Lab 


B- 


-3048 


Vertebrate Zoology 


B- 


-3049 


Vertebrate Zoology Lab 


B- 


•4011 


Ecology I • ■ 


B- 


-4021 


Molecular Genetics 


B- 


-4022 


Ekp. Genetics 


B- 


-4012 


Kcology n 


0- 


■5009 


Dynamic Oceanography I 


Q- 


■5012 


Ocean Waves 


0- 


-5004 


Chemicril Oceanography II 


0- 


■5014 


Legal- Environmental Relationships 


0- 


•5081 


Sea Lab Techniques 


0- 


•5002 


Biological Oceanography ^ 


O- 


-5015 


Estuarine Processes 



Fulltime faculty of the departments concerned are 
listed below: 

BIOLOGICAL SCIENCES 

Clark, K. B, , Ph. D. , Assistant Professor 
Cohen, G. M. , Ph.D., Assistant Professor 



Daggett, J. M. , B. S 
Denius, If. R. , Ph. D. 
Morris, ,J. G. , Ph. D. 

Paltzik, A. E. , M. S. , -Assistant Professor 
Webster,-G. C. , Ph.D., Professor, Head 



Instructor 

Assistant Profespor 
Assistant Professor 



OCEANOGnAPHY AND OCEAN ENGINEERING 

Dubbleday, P. s] , Ph. D. , Professor 
Kalajian, E. H. . Ph.D., Assistant Professor 
Lasater, ,1. A. , Ph.D., Professor 
Nevin, T. A. , Ph.D., Professor «y 
vonZweck, o. , Ph. D., Assistant Profes.'^or 
Waters, O.D'., Jr., B. S. , Professor, Head 

For further. information, address all inquiries to: 

. Dr. R. A. Worky^ ,Ir. 
Dean of Student Affairs 
Florida Institute of Technology 
Melbourne, Florida 32901 
(305) 723-3701, ext. 230 

The Jensen Reach campus occupies 84 acres" between 
the Indian and St. .Lucie Rivers on the east coast of Flori- 
da. 2, 900 feet of waterfront exists On the Indian River, 
with dockage facilities for the school's small boats. The 



school owns two research vessels, the 50-foot .loie de 
V iv re and the 65-root Aquarius . They are dieaol with 
chemical, biological and electronic laboratories and ac- 
commodations for ten sutdents, two instructors, and 
crew for long voyages. Thc5' arc docked at nearby deep- 
water locations. ■ These vessels can cruise up to 1, 500 
miles and are staffed by licensed captains and are fully 
equipped with radar, loran, and modern electronic com- 
r~jni cation- and navigation systems. Two winches, and 
four platforms on each vessel permit simultaneous samp- 
ling of continental and offshore waters. 

Buildings include classrooms, biology, cliomistry, 
environmental, electronics, photography and ocoanogra- 
phic laboratories, lectu re theatres, an auditorium, a 
library and a swimming pool and diving training facility. 
Research equipment include: salinometers; atomic 
absorption and I. R. spectrophotometers; photometers; 
S. T. D. 's; pingers sparkers; shallow mid and deep water 
nets; corers; drags: Ph meters; microscopes with oil 
immersion ohjectives; aquariums; centrifuges; kymo- 
graphs; autoclaves; a water chemistry laboratoiy, and a 
30-foot river research vessel. Complete diving for 30 , 
students is provided, including a school-owned recom- 
pression chamber. A diving tank and hard -hat facilities 
■ will be installed in the near future. 

The degrees currently offered are: Associate of 
Science (oceanographic technology, marine science tech- 
nology, oceanographic electronics technology and envir- 
onmental technology. Bachelor of Technology (oceano- 
graphic technolo^'y and environmental technol6^>. 

Fifty»-eight students graduated in oceanographic tech- 
nology in the 1972 academic year. Three hundred and 
sixty -six students are currently enroll<»d. Summer 
courses are also conducted for high school students 
entering college in the fall with earned credit. College 
students can also enroll in a five-week, l2-credit course 
in advanced scuba, underwater photography, and advanced 
biology, plus a research project. 

Courses offered in conjunction with the above programs., 
include: 

Introduction to Oceanography 2 
Practical Oceanography I 1 
Small Boat Handling and Seamanship 3 
Oceanographic Data I 3 
Oceanographic Data II 3 
Ocean Biology I 3 
Ocean Chemistry I . - 3 

Oceanographic Equipment I • 3 

Oceanographic Instrumentation I 3 
Ocean Project I ■ * 6 

Ocean Geology 3 ■ 

Ocean Biology 11 . • 3 

Ocean Chemistry H ' .3 
Physical Oceanography I 3 
Introduction to Oceanographic Engineering 3 
Oceanographic Data HI . 3 

Physical Oceanography H ' 3 

Oceanographic Engineering I 5 
Oceanographic Equipment H 3 
Oceanographic Instrumentation 11 3 
Ocean Project II 6 
Underwater Acoustics - 3 

Under'-cater Structures 3. 
Salvage 3 
Oceanographic Engineering II. 5 
• Ship Propulsion Systems 3 
Nautical Science I - , 3 

Nautical Science H * 3 

Marine Power Systems 3 
Navigation I 3 
Cargo Handling and Stowage 2 
Stability and Ship Construction I 3 
Introduction to Communications ' 2 

Marine Meteorology 3 
Navigation H * ' 3 

Advanced Seamanship 3 
Coast Guard & Federal Rules & Regulations 3 
Stability and Ship Construction H 3 
Communications! Laboratory I ,1 
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Navrigation III ' 3 

Communications Laboratory II 1 

Ship Management 2 

Safety of Life at Sea 2 

Coast Guard License Preparation 3 

Shipboard Computers 3 

Electricity 3 

Electronics 3 

Marine Power Systems 3 

Advanced Electronics I 5 

Calibration and Standardization 3 

Network Analysis 3 

Fabrication Techniques Laboratory 3 

Advanced Electronics II 5 

Electronic Navigation [ 3 

Oceanographic Instrumentation I 3 

Shipboard Computers 3 

Electronics Laboratory 1 1 

Marine Electronic Communications 3 

Electronic Navigation II 3 

Oceanographic Electronic Instrumentation 3 

F. C. C. License Preparation 3 

Electronics Laboratory II 1 

Electronics Project 3 

Seminar in Environmental Problems 3 

Environmental Biology I 3 

Environmental Biology II 3 

Environmental Biology Ul 3 

Pollution Analysis I 3 

Environmental Biology IV 3 

Microbiology ' 4 

Pollution Analysis II 3 

Environmental Experimentation I 3 
Environmental Instrumentation II • 3 

Field Project I 3 

Legal Aspects of Environmental Protection 3 

Waste Water Disposal 3 

. Bac te riology 4 

Equipment Servicing Techniques 3 

Pollution Analysis III 3 

Photographic Water Quality Analysis I 3 

Statistics ' 5 

Environmental Instrumentation III 3 

Photographic Water Quality Analysis II 3 

Estuarine Ecology 4 

Strength of Materials 3 

Meteorology 'Environmental) 3 

Gaseous Emissions Control ' 3 

Sanitary Engineering 3 

Research Methodology , 3 

Ecological Baselines 3 

Toxic Substances in Ecosystems 4 

Field Project II 6 

Solid Waste Disposal 3 

Water Treatment 3 

Advanced Instrumentation 3 

Basic Photography 1 

Doci'.mentation 2 

Underwater Photography 3 

Advanced Photography 3 

Micro-Macro Photography 3 

Infrared Photography 3 

Environmental Photography I . 3 

Environmental Photography II . 3 

Scuba Diving 1 ' 

Intermediate Scuba Diving 2 

Advanced Scuba Diving 3 

Machine Shop Practices [ 3 

Welding Techniques I . 3 

Machine Shop Practices II ' 3 
Welding II ' '3 



Instructional staff includes the following: 

Atwill, William D. , B. A. , English 
Brown, Edwin C. , B. S. , Biology 
Clay, Richard, M.S., Electronics 
Collins, Cecil, B. S. , Nautical Science 
Dallemagne, Pierre, B. S. , Oceanography 
Forsman, Robert, M.S., Mathematics 



I 

Gross, .lohn. Ph. O. , Chemistry 
Millen, Jon, M.S., Biology 

Ilutchins, John, B. F. A. , Fine Arts, Photography 
Iliffe, Thomas, M.S., Oceanography, Chemistry 
Josephson, Julian, B. S. , Chemistry 
LeMoal, Gilbert, M.S., Ocean iEagineering 
Orfanoudakis, Nikos, B. S. , Mathematics 
Ward, Arthur, M.S., Electrical Engineering 
W^oodberry, James, B. S. , Natural Science 

For further information please address inquiries to: 

Mr. Peter Navaretta 
Director of Student Affairs 
Florida Institute of Technology 
720 South Indian River Drive . 
Jensen Beach, Florida 33457 



FLORIDA STATE UNEVERSITY 
Tallahassee, Florida 

The primary purpose of the Department of Oceanogra- 
phy of the Florida State .University at Tallahassee is to 
administer a program of academic studies and associated 
research leading to the M.S. and Ph.D. degrees in O- 
ceanography . The department has been designated by the 
Board of Regents of the State of Florida as the single 
agency in the state system authorized to prepare students 
for the Ph. D. in Oceanography . The areas of specializa- 
tion at Florida State include biological, chemical, geo- 
logical and physical oceanography. 

Oceanography Department headquarters, offices and 
laboratories are in the Physical Sciences /Administration 
Building, located in the science area on the west side of 
the campus. Additional laboratories are in temporary 
quarters nearby and in the Nuclear Research Center. An 
Antarctic Marine Geology Research Facility located in the 
Geology Building on camjaus acts as a national repository . 
for the storage and a laboratory for the analysis of cores 
being collected in the National Science Foundation Antarc- 
tic Research Program. Research conducted in conjunc- 
tion with the Geophysical Fluid Dynamics Institute is 
housed in the GFDI laboratories In the Keen Building. In 
common with other departments on campus, classes are 
conducted in these or nearby building.s. The university 
computing center, equipped with a Control Data Corpora- 
tion 6500 Computer, is available for instructional and 
research purposes. 

The coastal laboratory for Florida State University is 
the Edward Ball Marine Laboratory on the Gulf of Mexico, 
43 miles southwest of Tallahassee. The marine facility, 
constructed in 1968, includes laboratories for geochemi- 
cal, microbiological, geological, physiological and eco- 
logical oceanographic research as well as a lecture hall 
and limited dormitory space for visiting personnel and 
students. _The Tursiops , a sea-going research vessel 
65 feet long, and a number of smaller craft are moored 
at the marine station. Deep-sea operations are frequent- 
ly carried out through cooperative arrangements with other 
oceanographic institutions. 

Library facilities on the main campus are excellent, 
and an additional'reference library is maintained at the 
marine station. 

An applicant for admission to the Department of O- 
ceanography Graduate program must hold, or be a candi- 
date for,* a baccalaureate degree from an approved college 
or university and be in good standing in the school last 
attended, present evidence of an average of B or betterin 
both undergraduate and prior graduate academic work and 
attain a score of I, 110 on the Verbal Aptitude and Quanti- " 
tative Aptitude Tests of the Graduate. Record Examination. 
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Graduate students working .toward a degree in. ocean- 
ography are expected to acquire a basic background in all 
aspects of oceanography and at the same time to develop 
a high level of excellence in their chosen specialty, e. g. , 
chemical, physical, geological or biological oceanography 
or some combination of these. An applicant must elect a 
tentative area of specialization in oceanography and 
should have substantial undergraduate work in at least 
one of the following areas: biology, chemistry, engineer- 
ing, goology, mathematics, meteorology or physics. 

All graduate students will normally be expected to have 
completed mathematics through differential and integral 
calculus, an equivalent of one year of physics, and one 
year of chemistry; additional prerequisites may be set by 
the specialty areas within the department, such as physi- 
cal chemistry, advanced applied mathematics, and advan- 
ced geological or biological subjects. The student's prior 
training should support the chosen area of specialization. 

The thesis -type Master's program is rec,'uired in o- 
neanography. Fifty-four quarter hours are required, 
made up of 45 quarter hours of course work and nine 
quarter hours of thesis. 

Of the required course work at least 27 quarter hours 
must be taken in oceanography. A minimum of IB quarter 
hours must be taken at the 500 level but not necessarily 
confined to oceanography courses. The Department of 
Oceanography makes no mandatory department-wide re- 
quirement of aay foreign language for the M. S. degree. 
In specific cases, however, a student's advisory com- 
mittee may require demonstration of foreign language 
skills appropriate to the student's specialty. 

The department requires that each student preparing 
for the M.S. degree attain a grade of A or B in each of 
the introductory survey courses. 

The Ph. D. degree in oceanography is not awarded 
upon the completion of any specific number of courses 
or at the end of any specified period. Candidates must 
demonstrate that they have mastered the field of oceano- 
graphy and are capable of doing independent scholarly 
research. A student planning study toward the Doctor of 
Pliilosophy degree in the Department of Oceanography 
must first be admitted by the department explicitly for 
such study. That specific admission will be determined 
by. a departmental committee and be certified to the de- 
partmental chairman and to the F. S. U. graduate admis- 
sions office. Part of such certification must be the nam- 
ing of a specific faculty member who has agreed to act as . 
the student's advisor. 

The candidate for the Ph. D. degree will usually take 
27 quarter hours of formal course work in areas related 
to his specialty, in addition to the genercil M.S. require- 
ments. Under unu.-sual circumstances a student may be, 
permitted to work toward the Ph. D. degree without com- 
pleting the M.S. degree, but in that case the M.S. mini- 
mum course requirement of 45 quarter hours must be 
fulfilled. 

A doctoral thesis prospecjtus should be submitted by 
the fifth quarter of tho student's Ph. D. residence, fol- 
lowing which a doctoral thesis must be completed, orally 
defended, and at least a portion of it submitted to a reput- 
able scientific publication before the Ph. D. degree can be 
awarded. " 

An interdepartmental graduate program of study relat- 
ed to oceanography is offered leading to the Doctor of 
Philosophy degree in Geophyscial Fluid Dynamics. The 
program is supported by the research programs and faci- 
lities of the Geophysical Fluid Dynamics Institute. The 
fields of oceanography, geology, meteorology and mathe- 
matics are included in this graduate program.. Inquiries 
should be directed to the program director.. Geophysical 
Fluid Dynamics Institute, 18 Keen Building; Florida 
State University. ■ 

The Department of Biological Science has developed a 
marine biology program which places less emphasis on 
the. broad interdisciplinary aspects of oceanography (phy- 
sics, mathematics and chemistry) and more emphasis on 
special biological problems. Students interested in such 
a program should write to the associate chairman for 
Graduate Studies of the Department of Biological Science, 
Florida State University. 



Courses offered in connection with the above programs 
include: 



UNDFRGHADUATK 

107 Introduction to Oceanography 

1071.- Introduction to Oceanography 

157 Air and Water Pollution Mechanisms 

301 Introduction to Oceanography 

339 Marine Climatology 



UNDKRORADUATfi AND GRADUATE 



444 
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500 

501 
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504 
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524 

525 

526 

527 

52ar 

530 
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595r 
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629r 

681r 



Radioactivity of the Atmosphere and Hydro- 
sphere 

Chemical Thermodynamics of Atmospheric 
Gases 

Elementary Physical Oceanography • 

Introduction to Physical Oceanography 

Dynamic Oceanography 

Marine Hydrodynamics 

Ocean Waves 

Ocean Circulation 

Turbulence 

Geophysical Measurements 

Estuary and Coastline Hydrodynamics 

Dynamics and the Upper Ocean 

Experimental Oceanography 

Special Prol)lems in Physical Oceanography 

Elementary Biological Oceanography 

Advanced Biological Oceanography 

Deep Sea Ecology 

Deep Sea Ecology 

Zooplankton' Ecology 

Marine Phytoplankton Physiological Ecology 
Primary Production in Aquatic Environments 
Marine Ecosystem Dynamics 
Fishery Biology 

Special Problems in Biological Oceanography 
Marine Biocenology 
Estuarine Biology 

Ecology of Shallow Water Bentbic Communities 

Estuarine Pollution 

Mariculture 

Broader Problems in Geochemistry 
Elementary Chemical Oceanography ' * 
Marine Chemistry - Bio-organic Aspects 



Marine Chemistry - Physical/ Inorganic Aspects 3 

Chemical-Limnology ' 3 

Special Problems in Chemical Oceanography 3 
Introduction to Fluid Dynamics . 3 

Dynamics of Incompressible Fluids 3 

Geophy^sical Applications of Fluid Dynamics 3 

Physics of the Air-Sea Boundary Layer 3 

Oceanic Biogeography 3 

Geomic robioJogy * 4 

Marine Microbiology 4 

Applied Biogeochemistry 3 
I3r6ader Problems in Geophysics and Crystal 

Chemistry • 3 

Elementary Geological Oceanography 4 

Shoreline. Geology 3-2 
Special Problems in Geological Oceanography ^ 3 
Advanced Sedimentology ^ 
Bathymetry, Structure and Tectonics of the 

Ocean Basins . 3 
Environments of Marine Deposition 4 
Directed Individual Study 3-12 
(These courses are offered to meet the requests for 

individual work by students. ) 
Oceanography Seminar 
Supervised Research 
Supervised .Teaching 

Thesis (Individual research in oceanography 
is to be planned with the major professor 
Advanced Topics in Geophysical Fluid 

Dynamics 
Advanced Topics in Hydrodynamics 



1 

1-9 
1-9 

5-9 

3 
3 
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695 Seminar 

699 Doctoral Dissertation 



1 

18 



To obtain further information, address all inquiries 
directly to: 

Admissions Commiiteo 
Department of Oceanography 
Florida State University 
Tallahassee, Florida 32306 



FULLKRTON COLLEGK 
Fullurton. California 92634 

Standard laboratory facilities and classrooms, ship 
time donated by local institutions .and government agencies 
and visits to regional industrial facilities provide instruc- 
tional situations. - 

The FuUcrton College program in occanographic tech- 
nician training is designed to prepare entry-level techni- 
cians in marine-oriented operations. The curriculum 
grants the Associate in Arts degree, enabling students to 
transfer to senior institutions to pursue an academic 
rather than a vocational-tccluiical goal. 

Basic oceanograpl-uc science and associated subjects 
are provided in campus facilities. Special equipment, re- 
search situations, ship nrianagement and "hands-on" train- 
ing require off- campus opportunities, frequently using do- 
nated facilities. 

In-year and summer experiences with shipboard or on- 
shore work programs provide the student with actual on- 
the-job- conditions and credits for up to eight units. 

The following courses are offered in conjunction with 
the above program: 



I General Biology 5 

25 Marine Biology 3 

49A Life Sciences Independent Study i 1 

49B Life Sciences Independent Study 1 

49C Life Sciences Independent Study .1 

30 Introduction to Ocean Science 3 

,32A Oceanographic Materials and Instruments 3 

32B OceanograpJiic Materials and Instruments 3 

33 Navigation- Drafting .4 

54 Cooperative Oceanographic Technology 2-8 

A. Trigonometry and Elementary Functions 5' 

1 Physical Geology 3 

IL Physical Geology Lab 1 

3 Introduction to Chemistry 5 

2A College Physics 3 

2B College Physics. 3 

3A College Physics Laboratory 1 

3B College Physics Laboratory ' 1 

lA General Zoology ^ 5 

IB General Zoology ' 5 

5A Principles of Biology ' 4 

5B Principles of Biology 4 

BIA Technical Mathematics 3 

81B Technical Mathematics 

10 Elementary Physics 4 

43 Marine Electronics Instrumentation 3 



To obtain further information, address all inquiries 
directly to; ^ ' 

Howard Craig, Coordinator «. 

Oceanographic Technology Program ' 

Fullcrton College 

321 Fast Chapman Avenue 

Fullerton, California 92634 



G EG RG E WAS W I NO TO N U N I V F H SIT Y 
Washington, D. C. 20006 

The university offers marine science courses at its 
ma'in campus In downtown Washington, D, C. and at a 
number of off -campus facilities within easy reach of the 
university. 

The Bachelor of Science degree in Oceanography is 
offered by and under the jurisdiction of the Columbian 
College, the liberal arts college of the university, and is 
administered by the College of General Studies. All stu- 
dents are required to satisfy many of the undergraduate 
requirements for the bachelor of Science Degree. In ad- 
dition, specialization in oceanography is obtained by tak- 
ing a minimum of 21 hours in oceanography and additional 
work in biology, chemistry, geology, geophysics, mathe- 
matics and physics. The students take the professional 
courses in oceanography al the off-campus facilities. The 
balance are taken on-campus by full ^ime students; these 
students participate in all normal University activities, 
^ The following courses are offered in conjunction with 
the above program: 



. dCFA 11 Navigation " 3 ■ 

OCFA 101 Elementary Oceanography 1 .3 

OCEA 102 Elementary Oceanography 2 3 

OCEA 110 Physical Oceanography 3 

OCEA 111 Ocean Waves and Tides * .3 

OCEA 112 Biological Oceanography 3 

OCEA 113 Marine Geophysics 3 

OCEA 114 Chemical Oceanography 3 

OCEA 115 Geological Oceanog"raphy 3 

GEOP 105 Elementary Geophysics 3 

GEOP 106 Interpretation Theory .-Geophysics 3 

GEpP 115 Elementally Seismology 3 

CART 107 Physiography _ . 3 

CAHT 108 Climatology * 3 



The instructional staff for ti e courses listed above 
consists of the following: 

Anderson, Neil R, , Ph. D, , Assistant Professorial 
Lecturer 

Dill, Robert, Ph.D., Assistant Professorial Lecturer 
Hicks, Steacy D. , M.S. , .Associate Professorial 

Lecturer • " 
Long, Edward, M.S., Lecturer 

Morrison, Robert E. , Ph. D. , Associate Pi-ofessorial 
Lecturer 

Orlin, liyman, Ph. D. > Program Adviser arid Profes- 
i serial Lecturer 

Rucker, James B. , Ph.D., Professorial Lecturer 

To obtain. .further information, address all inquiries 
directly to:' 

Directorof Credit Programs 
i College of General Studies 

The George Washington University 
:\ 706 20th Street, N, W, 
^ Washington, D, C. 20006 



UNIVERSITY OF GEORGIA 
Athens, Georgia 30602 

The university offers the M.S. and Ph; D. degrees with 
emphasis on marine science in four departments, botany. 



geology, microbiology and zoology, and in the Srhool of 
Forest Resources. No degrees specifically designated as 
marine science or bceanography are offered. Specific de- 
gree requirements vary slightly among the departments, 
but, in general,- 40 credit hours of formal course work, a 
thesis and a reacling knowledge of one-foreign language, as 
well [IS satisfact :)ry performance on a comprehensive ex- 
amination in the basic science field involved, are required 
for the M.S. dcj,r,ce. Formal course requirements for the 
Ph.D. are flexible, the program being determined by the 
student in consultation with his advisory-committee. Pre- 
liminary written and oral examinations and a ."Inal oral 
examination are administered by the departnii'nt. A dis- 
sertation and, in some departments, a reading knowledge 
of a second foreign language are also required for the 
Ph.D. 

Modern research facilities in marine sciences are 
available on the Athens campus, at the university's Marine 
Institute on Sapelo Island, Georgia, and at the Skidaway 
Institute of Oceanography on Skidaway Island, Georgia. In 
addition, staff and graduate students participate in studies 
utilizing federally supported ships and other faeilities not 
ovvned by the university. Research vessels based at Sa- 
pelo and Skidaway are equipped to carry out investigations 
on the continental shelf and slope as well as in the estua- 
ries. Small boats are maintained for work in the exten- 
sive estuaries and salt marshes of the area. Research at 
Sapelo is centered 'mainly on marsh ecology; with empha- 
sis on the production and transformation of organic mat- 
ter. At Skidaway,- current research activites include stu- 
dies on environmental quality problems in estuarinc and 
marine waters, marieulture, geochemistry and geology of - 
the barrier islands and Pleistocene shelf deposits. 

At Sapelo, the laboratories occupy more than 10,000 
square feet of space provided by the Sapelo Island Re- 
search Foundation. j-.iving accommodations on the island, 
also provided by the foundation, include family housing' 
units for staff and dormitory space for 18. 

The Skidaway Institute of Oceanography, a unit .o(Jhe 
university system, serves as a marine research facility 
for all institutions in the system, including the University 
of Georgia. The institute is housed in modern laborator- 
ies occupying 18, 000 square feet. A temporary dormito ry 
capable of accommodating up to 15 p:»ople is available. 
Construction of a 54-unit dormitory is scheduled to be 
completed in 1974. 

Also located on Skidaway Island is the university's 
Marine Extension Center, .a 19, O00-*square-foot facility 
including an exhibit area, four teaching laboratories, and 
conference and seminar rooms. 

The following courses are offered in conjunction with 
the above program. Advanced courses that are wholly or 
in part- marine in aspect are listed by department. 
Courses numbered 800 or above are strictly graduate; the 
others are senior-graduate. 

DEPARTMENT OF BOTANY 



610 Growth and Development of Algae 5 

611 Biochemistry of Algae 5 
628 Nonvascular Plants 5 
832 Biology of Phycomycetes ■ . ■ 5 
860 Aquatic Plants 5 
862 Marine Botany 5 

SCHOOL Ol^ FOREST RESOURCES . 

636 Fish Ecology - 5 

736 Fishery Management Techniques . 5 

DEPARTMENT OF GEQGRAPIiY 

601 Advanced Climatology * 5 

602 North American Physiography 5 
620 Use and Interpretation of Aerial Photographs 5 

622 " Advanced Photogrammetry Laboratory 5 

623 Remote Sensing 5 



DJCPAirrMKNT O)^ GEOLOGY 



603 Invertebrate Paleontology n 

^ 605 Sedimentation and SI ratigraphy 5 

609 Marine G'-'Ology 5 

610 Sedimentary Peirqlogy 3 
612 Palynology 5 
630 Clay Mineralogy 4 
639 Introduction to Geophysics * 5 
641 Introduction to Research in Oceanography 5 
645 Geochronology and Isotope Geology 5 

651 Micropaleontology 5 

652 Introduction to Paleoecology 5 
' 660 Geochronology * 5 

811 Petrography and Petrology of Sedimentary Uocks 3 

815 Special Problems in Sedimentology and ^ 

Oceanography 5 

825 Plate Tectonics 3 

830 Mineral Paleontology ' . ,5 

831 Coastal Geology of Southeastern U. S. (Skidaway) 5 

DEPARTMENT OF MICROBIOLCX; Y 

622 Aspects of Microbial Ecology 5 

860 Physiology of Bactei'ia 5 

DEPARTMENT OF ZOOLOGY 

605 Ichthyology ' 5 

660 Marine Ecology 5 

800 Bioenergetics arid Ecosystems " 5 

807 Advanced Invertcbr&te Zoology 5 

808 Advanced Invertebrate Zoology 5 

810 Limnology and Oceanography 5 

811 Marine Biology 5 

812 Freshwater Biology 5 

813 Hydrobiology Seminar 1 

854 Physiological Ecology . 5 

855 Pppulation Ecology 5 

856 Ecology Seminar 1 

857 Pollution Ecology 5 

858 Systems Ecology I " 3 

859 Systems Ecology. H 3 

868 Systems Ecology Dynamic Aniilysis 1 5 

869 Systems Ecology Dynamic Analysis II 5 



The instructional staff for the courses listed above con 
sLsts of the following; 

BOTANY 

Darley, W. Marshall, Ph. D. , Assistant Professor 
Duncan, Wilbur 11. , Ph. D. ,. Professor 
Dunn, E. Lloyd, Ph.D., Assistant Professor 
. Fuller, Melvin S. , Ph.D.. Professor 
Kochert, Gary, Ph. D. ,- Associate Professor; 
Porter, David, Ph.D., Assistant Professor 

SCHOOL OF FOREST RESOURCES 

Dudley, Richard G. , Ph.D.,* Assistant Professor of 
Npisheries 

"Clugston, ,lames P., Assistant Unit,* Cooperative ' 

Fishery Unit, USFWS 
Fox, Alfred C. , Ph.D., Unit Leader, Cooperative 

Fishery Unit, USFWS, /and Assistant Professor of 

Fisheries 

GEOLOGY 

a 

• Carver, Robert E. , Ph.D., Assistant Professor 
Frey, Robert W. , Ph. D, , Assistant Professor 
Noakes, John E. , Ph. D. , Associate Professor and 

Director, Geochronology Laboratory 
Sen Gupta, Barun, Ph.D., Assistant Professor 

MICROBIOLOGY 

Eagon, Robert G., Ph.D., professor 

Finnerty, William R. , Ph. D. , Associate Professor 



Payne, William J., Ph, f). , Ht?ad and Alumni I'ounda- 

lion Professor 
Wic'bc, Willijim J , . Ph.D.. Associate Profussor 

ZOOI.QGY 

Chin, KfJward, Ph.D., Associate Professor 

Cosgrove, W, B. , Ph.D., Alumni Foundation Professor 

Prankenberg, 13 irk, Ph, 1), , Professor 

Johannes, R.K., Ph.D., Associate Professor 

Odum, Kugi-no, I'h. 13. , Alumni Foundation Professor 

Patten, B.C., Ph. 13. , Professor 

Pomeroy, I.. H. , Ph, D. , Professor 

Scott, Donald C, , Ph. D. , Professor 

Thomas, Grace.!., Ph. 13. , Associate Professor 

INSTITUTE OF OC1CANC3GRA PlfY, SKIDAWAY ISLAND 



is trained for employmfcnl in all aspects of the fishing 
industry. Topics include network navigation, net mending 
cooking, boat handling, types and methods of commercial 
fishing, safety and first aid, marine machinery. Actual 
work expo ri once at sea is provide(^ on a charter vessel, 
the Center plans the purchase of a permanent vessel. 
Applicants to this program must be over 16 years of age 
and have completed the 1 1th grade. 

The center also provides training on a continuing edu- 
cation basis through courses and seminars concerning 
such topics as new laws and regulations, net mending,, 
cable splicing, net construction, hydraulics, electronic 
equipment operation, and maintonnnce of depth sounding 
equipment such as loran, radar, sonar, depth recorder, 
plus engine maintenance and operation. Emergency first 
aid, accounting and income tax is also included. 

For further information, contact: 



Andrews, James, Ph. 13. , Assistant Professor, Agri- 
cultural Experiment Station 
Atkinson, L. , Ph.D., Assistant Professor 
Dunslan, William, Ph.D., Assistant Professor 
Gardner, Wayne, I^h. I). , Assistant Professor 
Henry, V,J,, l^h. D. , Professor 
Howard, James, Ph, D, , Associate Professor 
cl-Ibiary, Hussein M. , Ph.D., Research Associate, 

Agricultural Experiment Station 
Menzel, D, W. , Ph. D. , Director 
Sick, I.owoU, Ph, , Assistant Professor 
Stickney, Robert, Ph. D, , Assistant Professor 
Windom, Herbert, Ph, D, , Associate Professor 



Mr. John Ronning 

Clover Park Education Center 

4500 Steilacoom Boulevard Southwest 

Lakewood, Washington 984 99 

(206) 584-7611 



MARINE INSTITUTE, SAPELO ISLAND 

Gallaghor, John, Ph.D., Research x\ssociate 
Hall, John, Ph.D., Research A'Ssociatc 
Maurcr, L,G., Ph, D.., Research Associate 
Menzel, 13, W. , Ph.D., Director 
Reimold, R,J., Ph.D., Research Associate 

MARINE EXT E NSJON G E NTER , SKI DA WAY IS LA ND 

Harding, James L. , Ph, D, , Geological Oceanographer 
Miller, David, M,S. , Curator 

MARINE 1-:XT ENSIQN OFFICE, BR U NSW I C K 

Barll ett, Martin R. , Fisheries Specialist 
Harrington, D. L. , B. S, , Marine Fisheries Specialist. 
• Higgins, James, Marine Fisheries Specialist 

To obtain further information, address all inquirier 
tJircctly to: 

Graduate Coordinator 
(department of interest) 
University of Georgia 
Ather.3, Georgia 30602 



CLOVER PARK EDUCATION CENTER 
Lakewood, Washington 98499 



GRAYS HARBOR COLLEGE 
Aberdeen, Washington 98520 

In September 1970, a two-year vocational curriculum 
in fish and game management was instituted; in January 
1973, 55 students were enrolled in this program. 

The college is located on an estuary. Grays Harbor, 
which borders on the Pacific Ocean. Classes such as fish- 
eries biology, oceanography and marine biology benefit by 
the proximity to ocean troll, drag fisheries, and gill net 
fishing in various rivers. 

The college's physical faciliti<»s are located on a mod- 
ern campus which includes a four- acre lake used in fish- 
eries and limnology classes. The science laboratories in- 
clude three for biology, two for chemistry and one each 
for geology and oceanography. Vocational shops include 
welding, carpentry, automotive, machine lathes, elec- 
tronics and data processing. 

The college is involved in several Seu Grant projects 
such as mariculture and collection of basic marine envi- 
ronmental data in which students are employed. 

Research equipment includes a 16- foot runabout, vari- 
ous oeeanographie samplers, experimental nets, and 
other fishing gear. High seas vessels are chartered for 
ocean study by various classes. 

In addition to the two-year vocational program, a num- 
ber of students are enrolled here In the first two years of 
a bachelor of science program, such as the one offered by 
the University of Washington. 

The following degrees are offered: 

1) Associate of Applied Arts. Ninety-three credit 
hours including three hours of physical education and a 
major in a technical field. 

2) Associate of Science. Ninety-three credit hours 
including three hours of physical education and completion 
of a major in an approved curriculum. 

The following courses are offered in conjunction with— ^ 
the above programs. 



The Clover Park Education Center has focused on 
serving the commercial fishing industry of Washington 
by providing technical assistance and training to the 
people who man*the nearly 10, 000 fishing vessels licensed 
in the state. 

The Center now sponsors a one-year Commercial 
Fisherman Crewmember Training Program which pro- 
vides that service to the fishing industry. The member 



FIRST YEAR 

Intermediate Algebra 
Chemical Science 
Introduction to Fisheries 
Physical Science 
General Biology 
Marine Biology 



5 

10 
2 
5 

10 
5 
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Instrumentation for Lifo Science 3 

Seamanship I 

Elf.' ct Ives 4 

Ph,vsical Education ' 2 

SECOND YKAR 

Knglish Compoyition 6 

Krology 5 

Introduction to Forestry 2 

Fisheries Biology . 3 

Game Managem-^nt . 2 

Geology 5 

Oceanography 5 

Introduction to Data Processing * 3 

First Aid and Safety _ 3 

Water H -sources 3 

Klectives ' 8 

Physical Education I 



The Instructional staff for the courses listed above con- 
sists of the following: 

BIOI.OGY 

Clothier, Glen, Ph.D., Assistant Prof(?ssor 
Ali'ssmer, Louis, M.S., Professor 
Robinson, My\cs, Ph.D.* Associate Professor 
Smith, John, Ph.D., Professor 

CHEMISTRY 

Schermor, Eugene, Ph. D, , Professor 

FISHERIES 

Johnson, Eugene, M.S., Commercial Fisherir.s Agent 

OCEANOGRAPiry 

Phipps, James, M.S, , Associate I^rofcssor 

To obtain further information, address all inquiries 
directly to: 

Dr, John M. Smith 
Grays Harbor College 
Aberdeen, Washington 98520 
(206) 532-9020, ext. 317/318 



some aspect of marine studies. Requirements.- thirty 
credit hours in graduate-lovel studies, including sIk for 
thesis research; comprehensive oral c>caminatinn: com- 
pletion of master's thesis, and final oral examination on 
thesis research. 

The following marine-oriented courses are offered in 
conjunction with the above program: 



UNDERGRADUATE 



Bl 210 


OceanolQgy . 


3 


GRADU.^TE 




PI 440 


Icthyology 


4 


131 510 


Marine Hio-geography 


2 


R I an 


Marine Ecology 


4 


Rl 530 


Animal Behavior 


4 


Rl 546 


Marine Invertebrates 


4 


Rl 547 


Fisheries Biology 


4 


RI 574 


Marine Botany 


4 


Rl , 691 


Seminar 


1 


BI 695 


Thesis Research 


6 



The instructional staff for the courses listed above 
consists of the following: 

MARINE LABQUATOHY 



Cheney. D, P. , Ph. D., Assistant Professor 
!':3dridge, h.C, Ph.D., Chairman and Professor 
■ Jones, R. , Ph.D., Professor 

Marsh, J. S. , Ph.D., Assistant Professor 
Randall, R. H. , M, S, , Instructor 
Tsuda, R. T. , Ph. D. . Associate Professor 
Yamaguchi, M. , Ph.D., Visiting Professor 

To obtain further information, address all inquiries 
directly to: 

Or. L.G. Eld ridge 
.Director, Marine Laboratory- 
University of Guam 

P. O. Box EK ... 
Agana, Guam 96910 



UNIVERSITY OF GUAM 
Agana, Guam 96910 



The university's marine facilities are located both on , 
the campus and at the" Marine Laboratory. The Science 
building houses the class roott?s and offices of menibers of 
the Department of Biology. The Marine Laboratory, con- 
tains office and research laboratory 'space for marine- 
related activites. " The second increment--ineluding a 
classroom, reference collection storage, laboratories and ' 
administration offices — should be completed by January 
1974. Fourteen, 18 and 20-foot boats are available for 
offshore and reef studies. Major sea-water analytical 
equipment is available. The university publishes the 
journal "Micronesia" devoted to the natural sciences of 
Micronesia and related areas. 

The following degree is offered: 

M. in Biology - -Although this IW. S. degree Is not 
specifically designed as a marine science-oriented pro- 
gram, the majority of students at the university work on 



GULF COAST COMMUNITY COLLEGE 
Panama City, Florida 

Special facilities are housed in the Division of Mathe- 
matics and Science, A 12-aci^ site has recently been ac- 
quired with waterfront on a saltwater bay with deep and 
shallow areas as well as an island. The college also bor- 
ders a large bay and has two freshwater lakes on the cam- 
pus. Two laboratories are available to the Biology De- 
partment, but only one is used for marine biology. Plank- 
ton nets, beach nets, trawls, testing and sampling equip- 
ment, a large saltwater aquarium and a research vessel 
are available for collecting of specimen. 

The following degrees are offered: 

Associate of Science in Marine Technology. This is 
a two-year degree. Students have two options in the soph- 
omore year: the physical option or the biological option. 
Students are encouraged to obtam practical field experi- 
ence through internship courses for credit. 

Associate of Arts in Pre-Oceanography, This program 
is intended to be preparation for transfer to and comple- 
tion of a four-year program in oceanography. The student 
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is required to lake chemistry (103-104), physics (201-202)," 
algebra (MS 105) and trigonometry (MS 110). It is recom- 
mended that the student take biology electives. 

The following courses are offered in conjunction with 
the above programs: 



BY 207 Marine liiology * 3 

OY 200 Ecology of the Sea 4 

OY 202 Marine Laboratory Techniques 4 

PS LS US'' Physical Geology 3 

PSLS 143 Fundamentals of Oceanography 3 

l^LS 16 S'' Basic. Physics ' 3 

EG 101 Engineering Drawing 3 

EG 112 D. C. Circuits' 4 

EG 24 Mechanics 3 

KG 241* Surveying 4 

KG 114* A. C. Circuits 4 

EG 2 lU^" Electronic Problems ,. • 3 



♦Required in the physical option. 

The instructional staff for the courses listed above 
consists of the following: 

MATH-SCIENCE DIVISION 

Brown, W. Joe, M. A, T. , Associate Professor of 
Biology 

Everett, Hayes L. , M.Ed., Associate Professor of 

Physical Science 
Henry, Cordell, Chairman, Math-Science Division 
Masters, Dale, Assistant Professor of Biology 
Traweek, James C . , M.S., Assistant Professor of 

Chemistry 

TECHNICAL AND SPECIALIZED DIVISION 

Ashbrook, Joe, Assistant Professor ol' Drafting Design 
Jones, Robert C. , Associate Professor of Electronics 
Wtgfall, George, Assistant Professor of Drafting 
Design 

To obtain further information, address all inquiries 
directly to: 

Lester Morley 

Dean of Career Studies 

Gulf Coast Community College 

Panama City, Florida 32401 



GULF COAST RESEARCH LABORATORY 
Ocean Springs, Mississippi 39564 

The Gulf Coast Research Laboratory (GCRL) is a run- 
time marine rese?**ch agency for the State of Mississippi . 
and also offers education in the marine sciences at both 
the undergraduate and graduate levels. 

Located on 40 acres on the coast of the north central 
Gulf of Mexico, the laboratory's physical facilities con* 
sist of modern well-equipped laboratories, and living ac- 
commodations for students. The six major buildings are 
of modern. brick, glass and masonry construction and are 
air-conditioned. Facilities include dormitories to house 
85 people and a dining hall to provide meals in summer. 

A small fleet of boats owned by the laboratoi*y includes 
the 65-foot research vessel R/V Gulf Researcher , the 40- 
foot trawl boat Hermes , nine power craft having 50 to 
210 horsepower engines and ranging 17 to 30 feet in length, 
seven 14 -foot wood skiffs and several aluminum boats 
under 14 feet in length. 

Research equipment includes: Siemens II electron 



microscope; LKl? ultrotome: atomic absorption spectro- 
photometer: IR spoctrophotomett?r; gas ohromatogmph 
equipped for pesticides analysis; Zeiss Photomic roscopo 
II; fully equipped photographic laboratory; total carbon 
analyzer; electrophoresis apparatus; fully equipped micro- 
biology laboratory; microfilm reader - printer; salino- 
moter; bathythermograph; S. T. D. profiler; XHT launclier, 
recorder and probes; T.S.K. current nioler; specific von 
meter; nansen bottles with reversing thermometers; Graf 
pen and tablet digitizer; and Warburg respirometer. 

The laboratory is not a degree-granting institution but 
credit for courses completed is transferred to a student's 
home institution. Educational institutions affiliatetJ with 
GCRL are: Alcorn A & M College, Belhaven College, 
Delta State College, Jackson State College, Millsapa Col- 
lege, Mississippi College, Mississippi State College for 
Women, Mississippi Slate University, Mississippi Valley 
State College, University of Mississippi, University of 
Southern Mississippi, William Carey College, Auburn 
University, Troy State University, Arkansas Polytechnic 
CoUego, Wartburg College, Wesimar College, Louisiana 
State University, McNeese^State University, Northeast 
Louisiana University, Northw«?stern State University, 
Southeastern Louisiana University, Central Methodist 
College, Northwest Missouri State University, Southeast 
Missouri State College, Southwest Missouri State College, 
Queens College, Jamestown College, Bowling Green State 
University, Southwestern State College of Oklahoma, 
Coker College, Presbyterian College, Lambuth College, 
Memphis State University, Tennessee Technological Uni- 
versity, Tennessee Wesleyan College, Union University, 
University of Tennessee at Nashville, and Southern 
Methodist University. 

Some cours(!S aro offered only during the summer. 
Offered the year round art instruction and research pro- 
grams leading .to the M.S. and Ph, D. degrees ir> such 
areas as botany, ecology, microbiology, microscopy, 
morphology, parasitology, taxonomy, fisheries, biology, 
physiology, and zoology. The summer courses are; 



UNDERGRADUATE 



zo 


141 


Introduction to Marine Zoology 


4 


UNDERGRADUATE OR GRADUATE 




BOT 


341 


Marine IJotany 


4 


GEO 


331 


Physical Marine Geology 


3 


GEO 


332 


Chemical Marine Geology 


3 


MIC 


452 


Marine Microbiology 


5 


ZO 


361A 


Marine invertebrate Zoology I 


6 


zo 


361B 


Marine Invertebrate Zoology 11 


6 


zo 


362 


Marine Invertebrate Zoology and 








Ichthyology 


6 


MS 


400 


Special Problems in Marine Science 








(undergraduate) 


J-3 


ZO 


401 


Problems in Advanced Histology 


3-6 


zo 


462 


■Parasites of Marine Animals 


6 


zo 


'441 


Marine Fisheries Biology 


4 


OCE 


451 


Introducation to Physical and Chemical 








Oceanography 


5 


ZO 


463 


Estuarine and Marsh Ecology 


■ 6 


GRADUATE 






ZO 


530 


Biological Electron Microscopy 1 


3 


ZO 


531 : 


Biological Electron Microscopy II 


3 


OCE 


541 


Descriptive Physical Oceanography 


4 


MS 


700 


Special Problems in Marine Science 








(Graduate) 


3-6 


MS 


800 


Graduate Research (master's)- 




MS 


000 


Graduate Research (doctor's) 





The instructional staff for the courses listed above 
consists of the following: • • 



Buena S. Ballard, Ph. D.; Professor, Department of 
Biology, Southwestern State College of Oklahoma 

r/B. ChanncU, Ph. D. • Professor of Biology, Vandcr 
bilt University 
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J. William Cliburn, Ph. D. ; Professor of Biology 
University of Southern .Mississippi 

David W. Cook, Ph. D. ; Registrar and Hoad, Micro- 
biology Section, Gulf Coast Research Laboratory 

Charlos K. Eleuterius, M.S. ; llead, Physical Oceano- 
graphy Section, Gulf Coast Research Laboratory 

Lionel N. Eleuterius, M.S. : Hoad, Botany Section, 
Gulf Coast Rescareh Laboratory 

James J. Friauf, Ph. D.; Professor of Biology, 
Vanderbilt University 

Gordon Gunter, Ph.D. ; Direetor Emeritus and Head, 
Physiology Section, Gulf Coast Research Laboratory 

Harold 1). Howse, Ph. D. : Director and Electron Miero- 
scopist, Gulf Coast Research [laboratory 

Thomas F, Lytle, Ph.D.; Head, Analytieal Chemistry 
Section; Gulf Coast Research Laboratory 

M. Saeod Mulkana, Ph. D.':Science Instructor, Jackson 
County Campus, Mississippi Gulf Coast Junior College 
and Research Associate, Gulf Coast Res. Laboaratory 

Ervin G. ^Otvos, Ph. D. ; Head, Geology Section, Gulf 
Coast Research Laboratory 

Robin M. Overstreet, Ph. D, ; Head, Parasitology 
Section, Gulf Coast Research Laboratoiy 

Jesse O, Snowden, Jr., Ph. D. ; Associate Professor, 
Department of Ear-th Seience, Louisiana Statf^ Uni- 
versity in New Orleans 

I'or information on degree programs offered by GCRL 
affiliates, contact the college or university directly. For 
further information on graduate research, the summer 
leaching program or laboratory facilities, write: 

Registrar 

Gulf Coast Research Laboratory 
Ocean Springs, Mississippi 39564 



Other oceanographic facilities and courses of instruc- 
tion are available through cooperative agreements with 
the Massachusetts Institute of Technology, the Marine 
Biological Laboratory at Woods Hole, the Bermuda Bio- 
logical Station for Research, and the Massachusetts De- 
partment of Conservation (Division of Marine Fisheries), 
the U.S. Fish and Wildlife Service, and other oceanogra- 
phic institutions. 

The Faculty of the Committee on Oceanography at'Jlar- 
vard University adheres to the principle that the oceano- 
grapher should be thorouglily qualified in one of the clas- 
sical scientific disciplines. As a consequence, there is 
no department of oceanography at Harvard, but members 
of the Committee on Oceanography will assist students 
who wish to prepare themselves for work in this special 
field. At the undergraduate level, the. student is expect- 
ed to arrange courses within the framework provided in 
the usual fields of concentration. Graduate students will 
ordinarily meet the requirement for the higher degree 
>^ithin one of the existing divisions of the faculty, but if 
their programs necessarily bridge two or more estab- 
lished departments, their degrees may be administered 
by a joint committee composed of members of the depart- 
nients concerned. . 

The following degrees are offered: 

Biological Oceanography and Marine Biology . M. S. 
(or M. A . ) and I^h. D. , programs in the Department of 
Biology and Division of l-'ngineering and Applied I'hysics. 
Master's per year, four; Ph. D. 's per year, two. 

Chemical Oceanography and Marine Geo'*hemistry . 
M.S. ( M.A . ) and Ph. P. , programs in the Department of 
Geology and Division of Engineering and Applied Physics. 
Master's per year, two; Ph. D. 's per year, one. 

Marine Geology and Geophysics. (M.S. ), (M . A. ) and 
Ph. D. in the Department of Geology and Geophysicfe. 
. Master's per year, one; Ph. D. 's per year, one. 

Physical Oceanography. ( Kl . S. ) , (M.A. ) and Ph. D. 
in the Division of Engineering and Applied Physics, Com- 
mittee on Applied Mathematics, Department of Physics. 
Master's per year, three; Ph. D. 's per year, two. 

Courses directly related to oceanographic sciences: 



UNDERGRADUATE 



HARVARD UNIVERSITY 
Cambridge, Massachusetts 02138 

The university maintains a cross-departmental Com- 
mittee oh Oceanography, but teaching and research in 
oceanography are carried out directly in the departments 
of the university devoted to the basic scientific field to 
which a particular branch of oceanography is related. 
The extensive laboratories of each of the science depart- 
ments are available and equipped for work in almost all . 
branches of physics, engineering and applied physics, 
applied ma'thematics, chemistry, geology and biology. 
The study collections in the botanical,, zoological and geo- 
logical museums are rich in marine material; especially 
valuable in these respects is the Museum of Comparative 
Zoology. Library facilities are extensive and the Uni- 
versity Computer Center and Electronics Design Center 
are available for research related to oceanography 

Of especial interest to graduate students in physical 
oceanography and geophysics is the Center for Earth and 
Planetary Physics, which consists of a group of faculty 
with common interest in the application of physical and 
mathematical methods to the investigation of large-scale 
natural phenomena of the earth and solar systems. Geo- 
physics, atmospheric physics arid oceanography are all 
represented in the center and interdisciplinary work is 
encouraged. 

A fleet of sea-going ships and staff members experi- 
ehced.in the broad aspects of practical work at sea are 
available under the cooperative education program in 
oceanography between Harvard and the Woods Hole 
Oceanographic Institution. Under this program, quali-. 
fied students registered for graduate work at Harvard or 
at the Woods Hole Oceanographic Institution have accesss 
as appropriate courses of instruction, advice of staff, 
and use of research facilities at the other institution. 



NatSci 28 
Biol 19 

UNDERGRADUATE/GRADUATE 



Prediction and Control of .Atmospheres 

and Oceans 
Ecology * 



Earth &• Planetary Physics 102 



Biol 133 
Biol 140 
Biol 150 
,Biol 161 
Geol 147 
Geol 125 

GRADUATE 



Introduction to Physical Oceanography 
Biology of Mcillusks 
Biology of the Algae 
Population Molds 
Environmental Physiology 
Physical Sedimentary Processes 
Chemical Oceanography 



Biol 254 R Species Diversity in Ecological Systems 

Biol 161 Environmental Physiology 

Eng 273 Water Pollution Microbiology 

Eng 274 Chemical Models of Natural and 

Polluted Waters 
Geol 252 Sedimentary Petrology and Geochemistry 

Earth & Planetary Physics 201 

Geophysical Fluid Dynamics 
Earth & Planetaiy Physics 203 

Energy Transfer i'u Atmospheres and 
Oceans 

Earth & Planetary Physics 212 

Special Topics in Geophysical Fluid 
Dynamics 
Earth-& Planetary Physics 216 

Physical Oceanography 

The instructional staff for the courses listed above 
consists of the following: 



ERIC 
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PEPARTMKNT OF BIOLOGY 

Boss, K.J., Ph.D., Professor of Biology and Curator 

in Malacology 
Bossert, W. H. , Ph.D., Gordon McKay Prof(?ssor 

of Applied Mathematics 
Cohen, J.E., Ph.D., Associate Professor of Biology 

and Lecturer on Population Sciences 
Crompton, A.E., Ph.D., Professor of Biology 
Loeblich, A.R. III., Ph.D., Assistant Curator in 

the Farlow Herbarium 
Schoener, T. W. , Ph. D. , Assistant Professor of 

Biology 

Taylor, C.R. , Ph.U,, Associate Professor of 
Biology 

Wilson, E.O., Ph.D., Professor of Biology 

DEPARTMENT OF Cin^MISIVlY 

Wilson, E.B. , Ph. D. , Theodore William Richards 
Professor of Chemistry 

DIVISION OF ENGINEERING AND APPLIED I^in^SICS 

Baker, D.J., Ph.D., Associate Professor of 

Physical Oceanography 
Butler, ^.N. , Ph.D., Gordon McKay Professor of 

Applied Chemistry 
Carrier, G, F. , Ph.D., T. .lefferson Coolidge Pro- 
fessor of .Applied Mathematics 
Fofonoff, N, P. , Ph.D., Gordon McKay Professor of 

the Practice of Physical Oceanography 
Goody, R.M. , Ph.D., Mallinckrodt Professor of 

Planetary Physics 
Mitchell, R., Ph.D.', Gordon McKay Professor of 

Applied Biology 
Kobinson, A.R., Ph.D., Gordon McKay Professor of 

Geophysical Fluid Dynamics 

DEPARTMENT OF Gl- OLOGICAL SCIENCES 

Birch, F. , Ph. D. , Sturgis Hooper Professor of 
Geology 

Holland, H.D., Ph.D., Professor. of Geology 
Siever, R. , Ph.D., Professor of Geology 

GRADUATE SCHOOL OF DESIGN 

Smith, F,E., Ph.D., Professor of Advanced Envir- 
onmental Studies in Resources and Ecology 

SCHOOL OF PUBLIC HEALTH 

Hevelle, R. R,, Ph.D., Richard Saltonstall Professor 
of Population Policy 

To obtain further information, address all inquiries 
directly to: 

Allan R. Robinson, Chairman " 
Committee on Oceanography 
Pierce Hall 
Harvard University 
Cambridge, Massachusetts 02138 



HIGHLINp COMMUNITY COLLEGE 
Midway, Washington 98031 

Highline offers a two-year (seven quarters) technical 
program to prepare students for employment as profes- 
sional divers and technicians. The program provides the 



student with comprehensive (raining to permit him to 
work in an underwater envi rdnmont when circumstances 
require and to operate effectively in the offshore oil or. 
civil engineering construction indusiries. 

The diving technician student bt?gins instruction in the 
college's indoor swimming pool. Ho or she then progres- 
ses to open-water diving from the 200-foot college pier 
located on Puget Sound ai nearby Hedondo, diving year- 
round in open water from the pier facilities. 

The student will gain diving experience with contem- 
porary diving helmets, masks, gas recirculators and 
various types of scuba gear. A very thorough run is made 
on the complete control of a Wilson Mark IV Deep Diving 
system. This includes mixed gas, bell diving, console 
operations, and treatment operations from the recom- 
pression chamber. 

Jn addition to instruction in diving, ytrong empiia.sia is 
placed on rigging, seamanship and piloting. Students 
also learn to operate a 10 -ton crane that is part of the 
diving pier facilities. Along with seamanship, instruc- 
tion includes ship construction, salvage principles and 
small boat handling. A course on blasting, with under- 
water application, is taught up to the level required for 
n state blaster's license. Students are required to obtain 
lifesaving and industrial' fi rst aid ce rtification as part of 
the course. 

The student will also receive instruction in engineering 
in well equipped shops, laboratories, and classrooms. 
Other instruction includes welding and cutting above and 
below water, oceanography, communications, and mathe- 
maiics. . t,> 

Students must look beyond the gla.nour and excitement 
of the program to the realities of long hours of study, 
long hours of physical exertion and the potential hazards 
inherent in the undersea environment. Applicants for the 
program must complete a rigorous series of medical 
tests before they are admitted. Enrollment is limited to 
50 students, and despite careful testing and screening, • 
only 30 of that gx'oup can expect to complete the program. 
Students are required to carry health and accident insur- 
ance and to sign a liability waiver. 

Successful completion of the following courses is re- 
quired for award of the Associate of Applied Sci(?nce de- 
gree in Marine Technology. 

The following courses may be tak<?n in any quarter of 
the first year, except MT 80 must be taken in the fall 
quarter of the freshman year. Students should plan to 
take 16 to 18 credits per quarter. All courses of the 
freshman year must be successfully completed before 
any sophomore year diving classes can be taken. 



MT 


80 


Orientation 


2 


MT 


90 


Working Scuba 


2 


IT 


51 


Welding 


5 


IT 


70 


Construction 


3 


IT 


80 


Power Machinery 


4 


IT 


35 


Industrial First Aid 


3 


PE 


130 


Lifesaving 


2 


Engr 


60 


Technical Drawing 


3 


Engr 


100 


Fundamentals 


3 


Engr 


110 


Materials and Testing 


4 


Math 


40 


Industrial Math 


5 


Ocean 100 


Oceanography 


5 


Engl 


71 


Communications 


3 


MT 


71 


Marlinspike Seamanship 


2 


MT 


81 ■ 


Diving Fundamentals 


5 


MT 


72 


BasicRigging 


2 


MT 


73 


Salvage ^ 


2 


MT 


82 


Hard Hat Diving 


8 


MT 


83 


Lt Weight Diving 


8 


MT 


84 


Underwater Wk 


8 


MT 


85 


Underwater Weld 


8 


MT 


74 


Blasting Techniques 


2 


MT 


. 86 


Diving Bell 


8 


MT 


87 


Mixed Gas Diving 


8 



Student college tuition and fees cover the cost of the 
program with the exception of lab fees and student's 
personal diving gear. At first, each student admitted to 
the program will be required to purchase only fins, mask. 
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and Bathing suit. For the second year, students will be 
expected to purchase specified equipment which may cost 
as much as $250.^ 

To obtain further information, address all inquiries 
directly to: 

Program Coordinator 
Diving Technician Program 
?ftghltne Community College 
Midway, Washington 98031 
Telephone: (206) TR 8-3710 



UNIVICRSITY OF HOUSTON 
Houston, Texas 77004 

Modern research facilities, including wet labs and cold 
storage, are available on the main campus in the Depart - 
hieniK of Geology, Biophysics and Biology. Supplementary 
facilities, including a marine laboratory and fish tank, 
have been developed at the University of Houston Coastal 
Ct*nti.'r, comprising 1, 000 acres in the Galveston Bay area. 
Sca-going vi'SS(.'ls art* available by arrangement with 
Texas A A.- M University. 

Marine sciences are taught in the Cullen College of J-^n- 
gine(?ring and in the College of Arts and Sciences and in 
Bales College of Law. The university has an SDS Sigfifia 
7 tiigilal computing system available, for qualifi(?d students 
and the Cullen College of Kngintrering is currently adding 
a lai^ge-scale modern hybrid computing facility for engin- 
eering research. In addition, the eng in (Muring school has 
acquired two large analog computing facilities from the 
General Fleet ric Company and a largo- scale digital com- 
puter ifieal for instruction purposes from NASA. Students 
also have aeci'ss to offshore drilling platforms of the oil 
industry. 

The Cullen College of Engineering has recently moved 
into a new engineering building with adequate classroom 
and laboratory facilities for instruction in oceanography, 
ocean engineering and related fields. In the College of 
Arts and Sciences, the Department of Geology has about 
i'»>, 50*. yjquare f(»el of space. Biophysics about 9,000 
r^quare feet, and Biology about 50,000 square feet. 

The following degrees are offered:* 
. M. S. or Ph; D. in Biology speciiilizing in one of the fol- 
lowing ar<*as of murine biology: ecology, plant science, 
animal physiology, pr microbiology. This program is ex- 
perimentally oriented with the research programs empha- 
sizing the estuarit^s and wT)tt»rs.of the continental shelf. 

'I*he Master of Science and Doctor of Philosophy de- 
grees with ocean engineering options are granted in chem- 
ical engineering, civil engineering, electrical engineering 
and mechanical engineering. In addition. Master of Sci- 
ence (Undifferentiated) and Doctor of Philosophy (Undif- 
ferentiated) degrees may be granted in interdisciplinary 
ocean engineering programs and in the College of Arts and 
Sciences. 

A J/D. with emphasis in lhe*marine field is offered by 
the Ba'\es CCllege oi Law. 

The requirements for these degrees are as follows: • 

Master of Science . Twenty-four or more semester 
hours of academic work are required in addition to a the- 
sis whif:h counts for a minimum of six semester hours. 
At leai'i 12 semester hours, excluding the thesis, must be 
completed within the major field and, at the discretion of 
the department chairman, 18 semester hours may be re- 
quired in the major fioid. No student may register for 
credit for more than 13 semester hours, exclusive of the- 
sis and seminar, in any one semester. " 

The student must satisfactorily defend his thesis, prior 
to its acceptance, before a committee appointed by the de- 



partment chairman and approved by the Dean of the Cullen 
Collfge of Engineering. 

The Doctor of .lurisprudmce (.L D. ) Degree shall be 
conferred on students who have met the following require- 
ments: Completion, with six yeax'S for the date of matri- 
culation, of HB semestei* hours in law with a passing grade 
in each course; a weighted average of at least 65 for all 
law courses attempted, whether passed or failed; complt.'- 
Hon of all law courses designated as required. The stu- 
dent must have registered for, attended, and (aken the 
final examination in.all r(;quired courses; completion of a 
period of resident study equivalent to 27 months full-time 
or 36 months part-time; completion of the senior writing 
requirement by one of the following means: credit for a 
law seminar in which a paper is required or publication of 
one casenote and one comment or three casenotes in the 
Houston Law Heview ; in addition, the student is required 
to demonstrate proficiency in english composition. He 
may also be required to complete, under faculty supervi- 
sion, written exercises such as monographs, legal briefs, 
and other works acceptable in form and content; and com- 
pliance with all other applicable requirements and with ap- 
plicable regulations of the university and the Bates Coll»?ge 
of Law. 

Fach department offering a l^h. D. Peg ret,' lias- available 
a detailed description of its program and requirements, 
which may be obtaint?d from the department chairman, 
that supplerr)i?nts the general requirements stated here: 

J^rerequisites r,re an M. A. or M. S, degree or the equi- 
valent or 30 to 36 semester hours of graduate work in the 
appropriate field from a recognized institution anti a mini- 
mum 3.0 (B) grade point av(?rage for all graduate work at- 
tempted. 

The requirements are qualitative rather than quant ita- 
■j live, but will usually entail from two to four years of full- 
lime study beyond the master's degree, d impending on tb*' 
student's area of specialization, level of training and ex- 
pc;rience. Required is: at least one aca<Iemic year of full- 
time residence; competency in at least ono foreign langu- 
age; such qualifying, comprehensive and dissertation ex- 
aminations as the department may specify; a minimum 
number pf hours of course work and resi?arch over and 
bove tlu? requirements for admission to' the doctoral pro- 
gram but no less than 24 hours under any circumstances, 
and completion of a dissertation evidencing significant in- 
dependent research. 

The above requirements represent the minimum speci- 
fied for all doctoral programs. Departrtiental require- 
ments, taking cognizance of the specific needs of varying 
fields and professions, have been drawn up by the depart- 
mental faculties. 

Forj'ign Language Requirement ; Prior to admission to 
candidacy for a Ph. D. degree in programs within the Col- 
lege of Arts and Sciences, a student must demonstrate his 
competence in one foreign language acceptable to his de- 
pirtment. Some depay tments may require competence in 
additional foreign languages or In mathematics or compu- 
ter science. 

The following requirements are specified for the Cullen 
College of Fnglneering: a minimum of 52 semester hours 
of approved gradtiate study beyond the master's degree, to 
include the following; miijor courses (7-10 5;emester 
hours), electives in related fields 0 2-15 semester hours), 
research and dissertation. (20 semester hoiirs); a minimum 
of two semesters and two summer sessions of residence 
in, full-time graduate study; successful completion of writ- 
ten qualifying examinations; technical reading (Examination 
or approved academic training (six semester hours) in a 
modern foreign language (excluding the student's native 
language) pertinent to the individual research program or ' 
taking a minimum of six hours in an approved field other 
than his major or minor area; original research work, 
leading to ^publishable contribution to engineering science, 
must be carried out under the direction of a faculty mem- 
ber and, upon completion, .the candidate must defend the 
written dissertation in a final oral examination, and after 
completing the qualifying examination, the foreign langu- 
age requirement, and 30 semester hours of the program, 
and with. the approval ofjrhe department, the studt.nt will 
be admitted to candidacy. * 



The following courses arc offered in conjunction with 
the abovo programs:' 



of the most significant of the electrical ongine<M-ing cour- 
ses which are applicable lo ocean engineering development 
include: 



r 



ERIC 



IMOI-CXJY 












Ke r)75A 


Control Engineering 


IMo 414A 


Field Biology ■ 


Ee 576A 


Communication Theory 


lUo 4MB 


Field Biology 


Ee 617 


Propagation and Microwave Laboratory 


Hio 414C 


Field Biology 


Ee 618 


Foundations- of Analysis 


Bio 426A 


Foological Methods 


Ee 631 


Information Th<?ory 


Bio 426B 


Kcological Methods 


Ee 633 


Control System l^esign 


Bio 436 


Ecology 


Ee 63 7B 


Advanced Elect roniag net ic Waves 


Bio 443 


Comparative Animal Physiology 


l=:e 663 


Environmental Biotechnology 


Bio 444 


Invertebrate Zoology 


Ee 664 


Systems Biotechnology 


Bio 444A 


Marine Biology 


El' 699 


' Ocean Engineering Instrumentation 


Bio 448 


Embryology 


Ee 690 


Engineering Analysis I 


Bio 633 


Marine Plants 


Ee 691 • 


Engineering Analysis II 


Bio 633A 


Physiology of Marine Bacteria 


Ee 73 7 


Statistical Wave Propagation 


Bio 6B3A 


Physiology of Marine Animals 


Ee 739 


Advanced Topics in Elt?ctromagnetic 






Theory 


GEOLOGY 


These 


courses are in addition to programs in electro- 






nics, control engineering, information theory, and hybrid 


Geo 3flO 


Gi'Ology for Engineers 


computer 


applications. 


Geo 431 


I-:arth Physics 






Geo 438 


Physical Oceanography 


The Mechanical Engineering Department offers courses 


Geo 419 


General Oceanography 


in fluid mechanics, hydro<lynaniics and vibration analysis 


Geo 631 


Marine Geology 


all of which are pertinent to an ocean engineering pro- 


Geo 633 


Nearshore Processes and Probh-ms 


gram. Some of the most significant courses currently be- 


Geo 667 


Geochemistry I 


ing offered in mechanical engineering include: 


Geo 668 


Geochemistry II 






Geo 680. 


Advanced Sedimentation 


Me 5 en 


Vibration - Acoustical Transducers 


Geo 682 


Sandstone Petrography 


■ Me 571 


Vibration Analysis 


Geo 683 . 


^ Carbonate Petrography 


Me 638 


A e rot he r m ody na m i c s 


Geo 690 


Quantitative Methods in Paleontology 


Me 660 ■ 


Introduction to Advanced Dynamics 


Geo 691 


Micropaleontology I 


Me 661 


Analytical Methods in Vibrations 


Gi?o 692 


Biostratigraphy 


Me 662 


Advanccf.^ Dynamics 


Geo 693 


Micropalentology II 


Me 66 5 


Stress Waves, in Continuous Media 


Goo 694 


Paleoecology 


Me 660 


Mechanical Radiation 


Geo 696 


Stratigraphie Analysis 


Me 690 


Engineering Analysis I 


Geo 730 


Principles of Gravity and Magneticr Ex- 


Me 691 


Engineering Analysis II 




ploration 


Me 731 


Advanced Fluid Mechanics I - Laminar 


Geo 731 


Principles of Electrical and Ra<lioactive 




1-now 




Methods of Exploration 


Me 732 


Ilydroiiynamics 1 


Geo 732 


Principles of Seismic Exploration 


Me 733 


Gas Dynamics II 


Geo 733 


Principles of Seismic Exploration II 


Me 734 


Mydrodyr . ■ . U 


Geo 734 


Principles of Seismic Exploration 111 ' 


Me 735 


Advance*- v". „a Mechanics 11 - Turbulent 


Geo 735 


"Geophysical Interpretation 




mow 






Me 736 


Advanced Fluid Mechanics III - Boundary 


IMIYSICS 






Layer Flow 






Me 739 


Hydrodynamics of Waves 


Phy 330 


Physical Meteorology 


Me 760 


Nonlinear Analysis 


Phy 430 » 


Dynamical Meteorology 


The Mechanical Engineering Department has a special 






emphasis 


on underwater acoustics, including underwater 






horn design and propagation characteristics. 

V 


BATES COLLEGr: OF LAW 










Although ocean engineering is taught as an interdisci- 


Law 520D 


Legal Control of Marine Resources 


plinary program at the university, the primary responsi- 


Law 5211'" 


Oil and Gas 


bility for 


eurricula'dcvelopment rests with the Department 


Law 52 lY 


International Law 


of Civil Engineering, The ocean engineering effort is aid- 


Law 573 


Admiralty 


ed by programs in environmental engineering, structures 




Seminar on Pollution 


and soil mechanics. Principal courses which pertain to 






ocean engineering in the Civil Engineering Department in- 


The C'ullen College of Kngineering has undergraduate 


clude: 




programs in chemical, civil, electrical, industrial and 


-7 bv 533 




mechanical engineering. In addition, "these departments 


h valuation of Water Quality in Natural 


have graduate" course offerings in many areas of special 




Waters 


interest lo ocean engineering. Some of the most signifi- 


be 573 


Introduction to Ocean Engineering 


cant of these courses in the Chemical Kngineering Depart- 


Ce 582 


Air Monitoring and Measurements 


ment are: 


(AH courses numbered 600 and above are exclu- 


Co 594 


Water Monitoring arid Measurements 


sivelv for graduate students, ) 


Cf? 630 


Hydrodynamics 1 






Ce 631 


Hydraulics of Open Channel Flow 


Che 530 


Corrosion 


Ce 639 


Soil Dynamics 


Che 664 . 


Flows through Porous Media 


Ce 666 


bceanographic Aspects of Coastal Engin- 


Chv 731 


Advanced Fluid Mechanics I . 




eering 


Che 733 


Gas Dynamics II 


Ce 669 


Ocean Engineering Instrumentation 


Che 735 


Advanced I'^luid Mechanics II 


C<; 681 


Microclimatology 


Che 736 


Advanced Fluid Mechanics III 


Ce 731 


Hydrodynamics 11 






Ce 734 


Hydraulic Transients 


The Department of Klectrical V'ngineering also offers 


Ce 735 


Hydrodynamics of Waves 


supporting course offerings for ocean engineering. Some 

> ■ . "■ 


Ce 761 


Interaction of Soils and Structurds 



Ce 763 Design of Offshore Structures 1 

Ce 764 Design of Offshore Structures II 

The instructional staff for the courses listed above in- 
cludes the following: 

BIOf.OGY DKPARTMKNT 

Clark, Wallis H, , Ph. D. , Assistant Professor 

Evans, John, Ph, D. , Professor 

Foiheringham, Nick, Ph. D. , Assistant Profe;ssor 

.lamcson, David L, , Ph.D., Professor 

Lawrence, Addison , Ph. D. , Associate Professor 

Mann, James K. , Ph.D., Assistant Professor 

Swallow, Richard L., Ph.D., Assistant Professor 

GHOLOGY Dl-PAHTMrCNT 

Bishop, Margarets., Ph.D., Professor 
Chafetz, Henry S, , Ph.D., Assistant Professor 
Dobrin, Milton 13, , Ph.D., Professor 
Lohse, K. Alan, Pli. D. , Associate Professor 
Mnddocks, Rosalie. Ph.D., Assistant Professor 
Van Siclen, DeW'itt C. , Ph. D. , Professor 

PHYSICS DKPARTMKNT 

Graves,- Leon, S, M.. Associate Professor 

/ BAT MS COLLKGE OP LAW 

Britton, Raymond L. , LL. M. , ' Professor 
. Kreli, ICliezer, Ph.D., Professor 
Nixon. JohnLL.M.. Professor 

Nowhouse, Thomas C. . LL. M. , Associate Professor 
CULI>KN COLL ICG 1% OP 1!:NGINK BRING 

Blumbcrg, Randolph, Ph. D. , Associate Professor of 

Ocean ICngineering 
Custellanos, Leo John, M. E. , Professor of Mechuni- 

{^al lCngine(?ring 
Dalton, Chai'lcs, Ph. D. , .Associate Professor of 

Mechanical {engineering 
Dukler, A.K., Professor of Chemical ICngineering 
Finch, Robert D. , l^h. D. , Associate Professor of 

Mechanical Engineering 
^ Ghazzaly, Osman I., Ph. D. , Assistant Professor of 

Civil Kngineering 
Ilayre, HarbhajanS., D. Sc. , Professor of Electrical 

Engineering 

Hwang, Neddy H,C., Ph.D., Associate Professor of 
Civil Engineering 

To obtain further information, address all inquiries di- 
rectly to the dean of the appropriate college. 



INDIANA UNIVERSITY 
Bloomington, Indiana 47401 

Specialized facilities, all of which are located at the 
Bloomington campus of the university, incluc^e laboratory 
facilities in the Depart me at of Geology for study of marine 
sedimentology, ecology and geo- chemistry; sampling 
equipment for collecting bottom sediments; gear for 
shallow underwater work and laboratory facilities in the 
Department of Zoology for the study of aquatic organisms. 

No degi'ee at Indiana University is specifically desig- 
•* nated marine science or oceanography; nor, for that 
matter, are other specialities in geology and zoology the 



basis for separately named degrees. The A. B. . B. S. , 
A. M . , and Ph. D. degrees are offered in Geology, and the 
student may train foivs[)ecialization in marine geology 
withia both the A. M, and Ph. D. decrees. The Depart- 
ment of Zoology offers the A. B. , H. 3. . A.M. and Ph. D . 
dej^rees, and the student may direct coneentration toward 
marine zoology at the A. M. and Ph. D. levels. 

A. M. degree requirements: thv candid'-ite may elect 
to write a thesis, demonstrate rea<ling knowli^dge of ont- 
foreign language, or acquire (without graduate credit) a 
specialized research skill applicable to his or her need, 
and must complete 30 semester hours of aect;ptable 
graduate credit with u minimum grade averag(? of [5. 

Geology Ph. D. requirements: the candidate must 
complete at least \)0 hours of advanced course study, and 
meet one of the following two requirements: demonstrate 
reading proficiency in one foreign language; acquire 
(without graduate credit) a specialized research skill 
ap{>lieable to his or her need. 

Zoology Ph. D, requirements; tlie candidate must 
complete at least hours of advanced course study, and 
meet one of the following requirements; demonstrate 
reading knowledge of two for.eign languages; demonstrate 
proficiency in depth in one foreign language; demonstrate 
reading knowledge of one foreign language and acquire 
(witliout graduate credit) a research skill applicable to 
his need and acquire (without graduate credit) two re- 
search skills applicable to his or her need. 

Tliere are no S[jecific course requij'ements for any of 
the A. M. or Ph. D. degrees mentioned. During the past 
academic year, no degrees were awarded to either' the 
A. M. or i^h. D. levels with a specialization in marine 
zoology or marine geology. 

The following courses are offei'ed in conjunction ;vith 
tlie above programs: 

GRADUATJi: 

DEPARTMENT Oi-" GEOLOGY 



G 52(i Oceanography 3 

G 527 Geological Oceanography >i 

G 575 Geology of Shallow Marine Environments 

DEPARTMENT OK PLANT SCIENCES 

B 340 Algae * 5 

15 f)83 Algae and Fungi . 5 

DEPARTMENT OF ZOOLOGY 

Z 374 Invertebrate Zoology 5 

Z 400 Vertebrate Zoology 5 

Z 408 Limnology 4 

Z 571 Production Limnology ' 3 

Z 572 I3iology of Fish Populations ■ 3 

Z 578 Advanced Population Ecology 2 



The instructional staff for the (courses listed -auove 
consists of the following: 



Starr, H. C. , Ph. D. , Professor 

DEPARTMENT OF ZOOLOGY 

Crowell, P. S. , Ph.'D. , Professor 

Emlen, J. M. , Ph. D. , Associate Professor 

Prey, D. G. , Ph. D. » Professor 

Nelson, C, E. , Ph. D. , Associate Professor 

To obtain further information address all inquiries 
directly to; 



DEPARTMENT OF GEOLOGY 

Dood, J, R, , PIu D. Associate Professor 
Hattin, D. E, , Ph. D. , Professor 



DEPARTMENT OF PLANT SCIENCES 



60 



t 



ProJ'essor J. Hobort Dodd 
Department of Geology 
Indiana University 
1005 Kast Tentlj. Street 
Bloomington, Indiana 47401 ^ 



THK JOHNS HOPKINS UNIVERSITY 
I^altimoro, Maryland 21218 

Macaulay Hall offers adequate office, laboratory and 
shop space for all branches of tlie ocearjographic pro- 
gram. Other experimental facilities are available in 
Maryland and Latrobe Halls. The laboratories are equip- 
ped with the general and specialized equipment required 
for ooeanographic research. Photographic, drafting and 
data rctJuction facilities- arc available to students; an ex- 
tensive and active Computer Center is maintained on the 
campus. 

hi addition, the resourcfs of the Chesapeake Bay In- 
stitute, a division of the university engaged in oceanogra- 
phic contract research, are available to students in the 
Department of Karth and. Planetary Sciences. The Clil 
research vessels are docked at the institute's field labor- 
atory in Annapolis, Md. , about an hour's drive from the 
campus. The 106- foot catamaran R/V Uidgely Warfield , 
is tlie largest of the institute's vessels, specifically de- 
signed for research in estuarine and coastal waters. The 
70-foot \l/y Maury and several smaller vessels are in- 
cluded in the fleet. A large barge is available for long- 
term, on-station studies. Included in the institute is an 
engineering design group for the developmer^t of new 
oceanographic instruments. 

The Department of Earth and Planetary Sciences has 
an agreement with the Smithsonian Institution in Washing- 
ton, O. C. , which permits students to use its facilities 
should this be required for their research. 

The department will accept candidates for either an 
M. A. or Ph. D. " program. Candidates for the M.A. in 
oceanography must complete a prescribed program of 
course work in oceanography, demonstrate a reading 
knowledge in french, german or russian, complete an es- 
say based on original work, and pass an oral examination 
before a committee of the department. 

• Candidates for the Pli. D. will take such courses and 
meet such requirements as deemed necessary by their 
advisory committee, must satisfy the foreign language 
requirements of the department, must pass a comprehen- 
sive examination prepared by an appropriate department- 
al committee and pass the oral examination administered 
by the Graduate Board of the university, and submit an 
acceptable dissertation based. on original research. A 
year of residence at the university is required for all ad- 
vanced degrees. - - 

The following couraes are offered in conjunction with 
the above programs: 

UNDERGRADUATE 



11-12 

321 

333 

332 

378 

395 



Introduction to the Earth Sciences 
Oceanography 

Introduction to Marine Ecology 
Marine Plankton Ecology 
Introduction to Geochemistry 
Mathematical Methods in Applied " 
Sciences 



609-610 Special Topics in Earth and 
Planetary Sciences 

611 Physical Oceanography 5 

612 Dynamical Oceanography 3 

613 Ocean Waves 3 

614 Atmospheric and Oceanic Turbulence 3 
617-618 Geophysical Fluid Mechanics 3 
620 Estuarine Oceanography 2 
622 Analysis of Serial Oceanographic Data 1 

624 Marine Geochemistry 3 

625 . Advanced Chemical Oceanography 3 
628-629 Chemistry of Aqueous Solutions 3 

631 Topics in Marine Ecology 

632 . Marine Plankton Ecology 3 

633 Marine Paleoecology .2 

637 Marine Benthic Ecology * 2 

638 Ecology of Aquatic Benthos 4 

639 Ecology of Coral Reefs 3 
670 Marine Geology 3 
673-674 Seminar in Geophysical Fluid Dynamics 

and Turbulence 1.5 

685-686 Geochemistry 3 

698 Topics in Geochemistry 1 



The instructional staff for the courses listed above 
consists bf the following: 



Benton, G. S. , Ph.D., Vice President of the Univer- 
sity and Professor of Dynamical Meteorology 

Uretherton, K. P. , Ph. I). , Professor of Meteorology 
and Oceanography 

Brickrr,.0. P., Ph,D. , Associate Professor of 
Geology 

Brush, L. M. , Ph. 13. , Pi-ofessor of Sedimentation 
Cloos,- E. , Ph.D., Professor Emeritus of Structural 
Geology 

Elliott, D. W. , Associate Professor of Structural 
Geology 

Eugster, H. P. , Ph. D. , Director of Graduate Arlni fu- 
sions and Professor of Geology 

Fisher, G. W\ , Ph. D. , Associate Professor of Geolo.^y 

Hacker, P., Ph.D., Assistant Professor of Physical 
Oceanography 

Hardic. L. A., Ph.D., Associate Professor of 
Geology 

Hunt, C. B. , Professor of Geology 

Jackson, J. B. C. , Ph.D., Assistant Professor 

Marine Ecology 
Lafon, G. M. , Ph.D., Assistant Professor of 

Chemical Oceanography 
Long, R.'R. . Ph.D., Professor of Fluid Mechanics 
Marcus, A. II. , Ph. D. , • Associate Professor of 
' Statistics 

Montgomery, R. B. , Sc. D. , Professor of Ocea'no- 
graphy 

Pettijohn, F. J., Ph.D., Professor of Geology 
Phillips, O. M, , Ph. D. , Chairman and Professor of 
' Geophysics 

Pritchard, D. W., Ph. D. , Director of Chesapeake 

Bay Institute and Professor of Oceanography 
Scott. \V. E. , Ph.D., Assistant Professor of Geo- 
, Physical Fluid Dynamics 

Stanley, S. M.^, Ph. D. , Associate Profe.ssor of 

Paleobiology 
Strickler, J. R. , Ph.D., Assistant Professor of 

.Biological Oceanography 
Taylor, W. R. , Ph. D. , 'Associate Professor of ■ 

Biological Oceanography 



ERIC 



GRADUATE 



601-602 
607-608 



Seminar in Oceanography 
Research 



LAMAR UNJV?:RSITY 
Boaumont, Texas 77710 



Delflache, Andre P. , Ph. H. , Professor 
Morgan, William h\ , Ph. 13. , fnstructor 



Lamar University has oceanographic scif?nce research 
and teaching facilities al its main campus located at 
Beaumont, Texas and a field -teaching research facility* 
located at Pleasure Island, Texas, adjacent to .Sabine 
Lake, a shallow water estuary cf the Gulf of Mexieo. 

Most of the field activity is related to eoastal environ- 
mental problems and are centered at the 40, 000 square 
foot Pleasure Island facility where geological, biological 
and geochemical laboratories are presently being esta,- 
blishod. .Berthing facilities lie adjacent to the Pleasure 
Island laboratory where the 34 -foot twin engined, steel 
catamara, 20-foot glass inboard-outboard, and 23-foot 
twin outboard. boats are kept. Smaller glass boats and 
aluminum skiffs are also available for river and shallow 
bay collection. • , 

The 34-fool catamaran is rigged for shallow water cor- 
ing, trawling, and dredging. Research equipment includes 
an induction snlinometer, dissolved oxygen meter, ICkman 
current meter, otter and plankton trawl nets, pH niet5rs, 
atomic absorption spectrometer, x-ray diffraction, micro- 
scopes and photographic equipment. 

The following degrees are offered: 

The Oeeanographic Technology degree program has re- 
cently been revised and is nov\' entitled Oceanographic 
.Sciences. Biology, geology, engineering and technological 
options are offered within the Ooeanog rapine Science, 
Bachelor or. Science degree program. 

The following undergraduate courses are offered in the 
biology, geology and engineering program: 



Bio 


346 


, Invertebrate Zoology 


Bio 


443 


Ijimnology 


Bto 


445 


Marine Biology 


Bio 


449 


Protistology 


CIC 


33J 


ICnv'i ronmental Science 


CIC . 


330 


Soils Science 


EK 


43H 


Instrumentation 


Egr 


233 


Circuits an.^' I'Melds 


Geo 


337 


Meteorology 


Geo 


338 


Oceanography - Earth Science 


Geo 


344 


General Oceanography 


Geo 


3B1 


ICstuarine Processes - Summer 


Geo 


421 


Physical Oceanography 


Geo 


423 


Shipboard Operations 


Geo 


438 


Geophysics 



The two-year technological progi'am is a cooperative 
effort with Brazosport Junior College and includes the 
following courses: 

CS 131 Computer Introduction 

OM 131 Introduction to Diesel Engines 

DM ■ 133 Small Engines 

DM 136 Basic Shop Procedures 

Egr 233 Circuits and Fields 

lEE 133 'Basic Electricity 

OC 104 Seamanship (Br.'izospoi't campus) 

OC 106 Oceanic-lVl^irine Technology (Brazosport) 

OC 123 Marine [engineering (Brazosport) 

OC 124 Navigation (Brazosport) 

MT . 133 Machine Shop 

Wld 133 Welding 

The instructional staff for the courses listed consists 
of the following: 

BIOLOGY 

Marrell, Richard C. , Ph. JD. , Assistant Professor 
McGraw, J. Leon, Ph.D., Assistant Professor 
Robertson, Phillip B. , I^h. D. , Assistant Professor 

EiVGINEERLMG 

Be.ale, I^uther.A. , Ph.D., Professor 
Cherry, Lloyd 13. , P. E. , Professor 
Crum, Floyd M. , Professor 



GEOLOGY 

Estes, Ernest, Ph. I). „ Associate Professor 
Matthews, Wi lliam ( Rarth Science), Professor 
Pampe, William, Ph.D., Associate Professor 
Scrudato, R. J. , Ph. D. , .Assistant I'rofessor 
Snyder, P. B. , Ph. O. , (Ec .-th Science), Assistant 
Professor 

To obtain further information, address all inquiries 
directly to: 

Dr. B. E, Eveland, Director 
Department of Geology 
Lamar University, Box 10031 
Beaumont, Texas 7V710 



LKMIGH UNIVEILSITY 
Bethlehem, Pennsylvania 18015 

The Center for Marine and Environme.ital Studies 
•(CMES) was established in 1962 as an interdepartmental 
research organisation to assist in pixDvlding research op- 
portunities for faculty and graduate students in marine 
science, ocean engineering and environmental studies. 
The facilities on campus include four divisions. The 
Marine Biochemistry I-,aboratory is equipped for micro- 
biological and biochemical research on marine bacteria. 
The Marine Biology Laboratory is equipped with tempera- 
ture-controlled artificial seawater aquaria for research 
in marine ecology and marine pollution. The Marine Geo- 
technlcal Laboratoi-y is a well-equipped facility f.or geo- 
technical ocean engineering, with specialized apparatus 
for measuring significarit engineering and mass physical 
and chemical properties of .sea-floor soils both in the 
laboratory and in place at sea from surface ships and 
manned submersibles. The Institute for Pathobiology is 
equipped to study abnormal and diseased conditions of 
marine invertebrates, fisih and plants. The normal faci- 
lities of the Departments of Biology, Chemistry, Geologi- 
cal Sciences and Civil Engineering are also available for 
marine-oriented research. 

The university also operates an off-campus facility, the 
South Jersey Wetladds Institute, nearStone Harbor, New 
Jersey, on the, Atlantic Coast. Summer courses are 
taught. here, and res'earch on coastal salt marsh ecology 
is carried out year-round. The institute is equipped with 
a flowing seawater system, several outboard boats, . 
standard collecting gear, and the usual laboratory re- 
search instruments. 

No degrees specifically designated as marine science 
or oceanography are offered. Course work and thesis 
or dissertation research can be marine-oriented for the 
M. S. and Ph. D. degrees in the academic Departments of 
Biology, Chemistry, Geological Sciences, Physics, Civil 
Engineering and Mechanical Engineering and Mechanics, 
Degree requirements vary among the departments. The 
mininfium program for the master's degree is 30 semester 
hours of graduate work, at least 18 hours in the major 
field of which 15 hours must be "400" level courses, and 
a thesis or report based on a research course. The re- 
quired program of courses is planned with the approval . 
of the department chairman.. A comprehensive examina- 
tion may be required by the major department. 

A candidate is admitted to the Ph. D . program in any of 
the above departments after passing a qualifying examina- 
tion to demonstrate general proficiency in his major field. 
A minimum of two yeat^s port-master's work (60 credits) 
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is required, of which a major portion may be dissertation 
research. The course and research program is formu- 
lated by the candidate and his special committee. Foreign 
language requirements are the option of the major depart- 
ment. -The cadidate is required to present a dissertation 
based on research under the general direction of a pro- 
fessor at Lehigh University. The dissertation shall treat 
a topic related to the candidate's major fsubject, embody 
the results of original research, and constitute a contri- 
bution to knowledge. An oral examination on the disserta- 
tion is required. 

.Approximately ten M.S. and four Ph.D. degrees in 
marine-related aspects of traditional science and engi- 
neering disciplines were awarded in the past academic 
year. • 

The following courses are offered in conjunction with 
the above programs: 

GRADU.ATK 



nio 


417 


Marine Kcology 


• 3 


Bio 


41B 


Biological Oceanography 


3 


Bio 


400 


Marine Science Seminar 


1 


CE 


425 


Mechanics of Sediment Transport 


3 


CE 


431 


Geotechnical Ocean Engineering 


3 


CK 


439 


Ocean Engineering Research 


1-6 


Geo 


461 


Marine Geology 


3 



A vn\^e variety of other courses, both undergraduate 
and gra'duate, nre offered by various departments to pro- 
vide the basic skills required for research in the marine 
sciences and ocean engineering. Special topics and re- 
search courses are offered in each department. 

The instructional staff for the courses listed above con- 
sists of the following; 



BIOLOGY DEPARTMENT 

' Herman, Sidney S. , Ph. D. , Professor 

CHEMISTRY DEPARTM ENT 

Hulbert, Matthew II.. Ph.D., Assistant Professor 

CIVIL ENGINEERING DEPARTMENT 

Graf,. Walter H. , Ph.D., Associate Professor 
Hirst, Terence J ^, Ph.D., Associate Professor' 
Richards, Adri.?n F. , Ph. D. , .Professor of Oceano- 
graphy and Ocean Engineering 

GEOLOGICAL SCIENCES DEPARTMENT . . 

Carson, Bobb, Ph. D. , Assistant Professor 

MECHANICAL ENGINEERING AND MECHANICS DEPART - 
MENT 

Stenning, Alan H. , Sc, D. , Professor 
PHYSICS DEPARTMENT 

Van Sciver, Wesley ,1. , Ph. D. , Professor 



To obtain further information, address all inquiries " 
to the chairman of the academic department in which the 
graduate degree is desired: 

Lehigh University 

Bethlehem, Pennsylvania 18015 




LONG ISLAND UNIVERSITY /SOUTH A MPTON COLLEGE 
Southampton, New York 11968 

The Division of Natural Sciences instructional, labora- 
tory and research space approximates 21,500 square feet 
which includes a one -acre campus marine station of 4, 500 
square feet with dockside facilities. .Vossels^ownod and 
operated by the division include the Shawna IV , a Uh-foot 
twin diese.1 resf?arch vessel which is equipped with radar, 
loran, recording fathometer, s/s and CB radio, electri- 
cally driven one-ion capacity hydrographic wincii with 
1, 000 feet of wi re and a small wet laboratory. Additional 
res<?arch vessels include two 24-foot pontoon platform 
outboard powered vessels; one 20-foot sea skiff; one 19- 
foot and one 17 -foot fiberglass utility boat. These five 
vessels are equipped with winch, davit or A-frnme and 
metering wheel, -fathometers, and specialized sampling 
and collecting equipment as required for shallow water 
and estuarine work. Major marine laboratory instruments 
available include a three -channel technician auto-.Tn.Tlyzer 
a multichannel scintillation spectrophotometer, atomic 
furnace absorption spectrophotometer, anodic stripper, 
gas chromatography apparatus, X-ray crystallography 
apparatus, a salinometer, and a sediment size analyzer. 

The Bachelor of Science or Bachelor of Art in Marine 
Science is offered with concentrations in biological, che- 
mical or geological areas of study. All marine science 
majors must take the following courses as pi'o requisites: 
Math 106, 201, 202 (college math through calculus); 
Physics 201-202, and Chemistry 101-102 (general). 
201 (quantitative analysis). 

All marine science majors must take the marine sci- 
ence sequence MS309, MS310, MS39a-391, 

All majors must select one area of concentration 
from: 

a) Biological : Bio 101 and. one from Bio 102-106 or 
Geol 101, orGeol 119; Bio 211 (genetics), Chem . 
203 (organic), MS 341, two' from Bio 201, 203 or 
221. and two from Bio 206, 207, 20H, 210, 21G, 
31*1, 320 and 342, 

b) Chemical: Chem 101-102 or Chem 111-112; 201; 
?,02: 203-204; 301-302; 304; MS 310; Geol 302 Geo- 
chctiiistry. '■ ^ 

c) Gooiogical; Geol 113-114; 115; 119: one from 201, 
207 or 302; 205; 321, MS338. 

The number of marine science majors graduating in 
1972-73 was 40. In addition to the above programs, an 
environmental science major is offered which combines 
training in a specific discipline and broad exposure to the 
social science aspects of environmental problems. 

The following courses are. offered in conjunction with 
the above programs: 

Marine Science Department 



MS 


107 


Meteorology 


4 


MS 


111 


Introduction to Oceanography 


4 


MS 


222 


Fisheries Biology 


^ 4 


MS 


309 


Physical Oceanography. 


4 


MS • 


310 


Chemical Oceanography 


4 


MS 


311 


Primary Productivity 


4 


MS 


338 


Marine Geology 


- 4 


MS 


341 


Marine Ecology 


4 


MS 


390- 








391 


Marine Operations & Research 


6 


MS 


393 . 


Independent Study 


1-4 


Biology Department 




Bio 


101 


Cell Biology 


4 


Bio 


102 


Plant Biology 


4 


Bio 


103 


Aninial Biology 


4 


Bio 


-104 


Human Biology 


4 


Bio 


105 


. Field Biology 


4 


Bio 


201 
■ « 


Marine Phycology • 


4 



Bio 


203 


Invertebrate Zoology 




4 


Bio 


206 


Physiology 




4 


Bio 


207 


EndocrU^ology 




4 


Bio 


208 


Developmental Biology 




4 


Bio 


210 


Microbiology • . 




4 


Bio 


211 


Genetics 




4 


Bio 


216 


Pa rasitology 




4 


3io 


221 


Ichthyology 




4 


Bio . 


314 


Biochemistry 




4 


Bio 


320 


Evolution ' ' 




4 


Bio 


342 


Ethology 




4 


Chemij 


stry Department 






Chem 


101- 










102 


General Chemistry 


4 


-4 


Chcm 


111- 










112 


Advanced General Chemistry 


4 


-4 


Chem 


201 


Quantitative Analysis 




4 


Chem 


202 


Instrumental Analysis 




4 


Chem 


203- 










204 


Organic Chemistry 


4 


-4 


Chem 


301- 










302 


Physical Chemistry 


4 


-4 


Chem 


304 


Advanced Inorganic Chemistry 




•1 


MS 


310 


Chemical Oceanography 




4 


Geology Department 






Geol 


101 


Introduction to Geology 




4 


Geol 


113- 










114 


Mineralogy 


4 


-4 


Geol 


115 


Stratigraphy and Sedimentation 




4 


Geol 


119 


Paleoecology ' 




4 


Geol 


201. 


Petrology ' 




4 


Geol 


205 


Field and Structure 




4 


Geol 


"207 


Coastal Processes 




4 


Geol 


220 


Fiek' Geology 




-6 


Geol 


302 


Geochemistry 




4 


Geol ■ 


321 


Geosynclines and Global Tectonics 




4 


MS 


338 


Marine Geology 




4 



The instructional staff for the courses listed above 
consists of the following: 



DIVISION" OF NATURAL RESOURCES 

Achuthian, Radh, M.S., Assistant Professor of Phy- 
■ sics 

Andrews, John W. , Ph.D. , Assistant Professor of 
Physics 

Badzinski, Stanley R. , B. S. , Instructor of Biology 
Barnes, Steven S.", Ph. D. , Assistant Professor of 

Chemistry and Marine Science 
Bane, Gilbert \V. , Ph. D, , Associate Professor of 

Biology and Marine Science 
Berkebile, C. Alan, Ph.D., Associate Professor of 

Geology and Marine Science 
Briles, George, Ph. D. , Associate Professor of 

Chemistry ' 
Burke, William T. , Ph. D. , Professor of Biology and 

Director of Division 
Coher, Edward I. , Ph.D., Associate Professor of 

Biology and Marine Science, ^^ew York Ocean Science 

Laboratory 
. Collins, John, Marine Operations 
Danziger, Robert, Ph. D. , Assistant Professor of 

Chemistry 

• Duberman.~ Daniel, D, V. M. , Associate Professor of 
Biology . ' 

Getz, Donald, B. A. , Assistant Marine Station Man- 
ager 

Haresign, Thomas, Ph. D. .Associate Professor of 
Biology 

Hohre, Edward, Ph. D. , .Assistant Professor of Bio~ 
. logy and Marine Science ' 
McCormick, C. L. , Ph. D. . Assistant Professor of 
Geology and Marine Science 
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Molter, Robert, Ph.D., Associate Professor of 
Mathematics 

Reisman, Howard M. , Ph. D. , Assistant Professor of 

Biology and Marine Science 
Siegel, Alvin, Ph.D., Professor of Chemistry and 

Marine Science 
Shannon, Richard, Ph. D. , Assistant Professor of 

Mathematics 

Smith, Arthur E., M.Ed., Assistant Professor of 
Mathematics 

Stevens, Nathaniel H. , M.S., Associate Professor 

of Mathematics 
Thatcher, M. Llewellyn, Ph. D. , Assistant Professor 

of Marine Science 
Wclkcr,. J. R. , M.S. , Associate Professor of Biology 

and Marine Science 

ADJUNCT FACULTY 

Delihas, Nicholas, Ph.D., Professor of Biology 
TTahn, Steven, B, S. , Associate Professor of Marine 

Electronics and Instrumentation 
Hitchcock, Anthony, M.S., Assistant Professor of 

Biology - . 

Price, Jessie, Ph. D. , Associate Professor of 

Biology 



To obtain further information, address all inquiries 
directly to: 

Dr. Alvin Siegel, Director 
Marino Science Program 
Southampton College 
Southampton, New York 11968 



■ LOUISIANA STATE UNIVERSITY 
Baton Rouge, Louisifin^>70803 

Marine sciences education, at L.S.U. is focused on the 
study, management and development of marshlands, estu- 
aries, shallow-water environments and related resources 
typical of the coastal zone. 'I'he departme.'it and cooperat- 
ing university organizations, pro vide ext.ensive aerial pho- 
tographic and map collections, nuclear ?iid computer sci- 
ence facilities, chemical analysis capabilities, biological 
and sedlmontological laboratories and sampling equipment,: 
boats and skiffs for noarshore operations, machine shops, ' 
photographic laboratories and library facilities. 

Field operations in Louisiana are conducted from uni- 
versity-leased facilities on Grand Isle-or from those pro- 
vided through cooperation with the extensive marshland 
refuge system operated by the Louisiana Wild Life and 
"Fisheries Commission. The operations base at Grand 
Isle includes living space for eight to ten people and a por- 
table laboratory building. A smaller, float-mounted la- 
boratory is available for on-site work in the marsh and 
estuaries, Although larger boats can be berthed at near- 
by marinas, most field work is conducted with boats in 
the 16- to 24-foot class and small skiffs, 

The Center for Wetland Resources at L, S, U. ' serves as 
the university's primary agency for research and educa- 
tion in the marine and wetland holds. The center .v;as 
founded in 1970 and it brought together three of the univer- 
sity's marine-oriented agencies: Coastal Studies Institute 
(CSI),- Department of Marino Sciences, and Office of Sea 
Grant Development. In addition to Its own education, re- 
search and advisory services, the center is committed to 
the encouragement and support of activities related to the 
wetlands theme throughout the university and state. 
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The Department of Marine Sciences, created in 1968, 
has developed master's and doctoral programs for stu- 
dents interested in careers involving marine- related re- 
search, teclinology, resource utilization and education. 
Although a few of the department's courses are open to 
undergraduates, no baccalaureate ci.-'grce program is of- 
fered. Courses and curricula in the department are con- 
cerned mainly with the marsh and shallow-water environ- 
ments of the Louisian:- coast rather than the "bluewater" 
courses stressed elsewhere. The academic program is 
ajgmei:ited by a wf'.<? choice of marine- related, courses 
taught in other departments of the university. Several 
CSl and OSGD personnel serve as faculty members of the 
Department of Marine Sciences. 

The Office of Sea Grant Development administers funds 
granted to the university by the Office of Sea Grant of the 
National Oceanic and Atmospheric Administration, U.S. 
Department of Commerce. Functions include program de- 
vclopnficnl, budgetary management and technical review of 
the Separate projects which comprise L. S. U.'s Sea Grant 
program, and promotion of Sea Grant objectives through- 
out the university and state. The latter activities denote 
an important advisory role in working with state agencies 
and assuring public awareness concerning the need for new 
knowledge and social institutions to cope with coastal zone 
problems in the state. 

1. M .S. in Marine Sciences . In conjunction with the 
requirements and scheduling specified in the current issue 
of the university bulletin, the degree requires: 

a. A program of study approved by the department 
chairman and the student's major professor. The pro- 
gram will normally consist of a minimum of 24 hours of 
graduate-level courses and six hours of thesis research. 
Courses will usually include two core courses or equiva- 
lents and at least two 200-level courses* In addition, at 
the request of the major professor, a proficiency in mathe- 
matics 57 may be required of students in certain pro- 
grai^-.s. The remaining elcctives may be chosen with the 
consent of the student's major professor from other appro- 
priate courses in the Department of Marine Sciences or 
other departments. 

Research culminating in the preparation of an accept- 
able master's thesis should demonstrate the capacity for 
originality of thought, research and facility in organizing 
material. 

. b. An average grade not. lower than B and no grade 
. lower than C in the courses, offered for the degree. 

c. Passing a final oral examination based largely 
on the student's area of specialization, aspects of his re- 
search problem and past course work. 

d. Although a reading knowledge of a foreign lan- 
guage is not required of a candidate for the master's de- ' 
gree, the major professor may recommend some expos- 
ure to a particular langi^age if a large body of foreign-; 
language literature exists in the candidates' s specialty 
field.' In some specialty fields, recommendations may be 
made to develop the student's proficiency in statistics, 
computer sciences, etc. , rather than in a foreign langu- 
age. ' . . 

2. Ph.D. in Marine Sciences. In conjuncti6n with the 
requirements and scheduling specified in the current issue 
of the university bulletin, this degree, requirefs: 

a. A program of study approved by the student's 
major professor and advisor;j^ committee consisting of 
(a) at least 48 hours of course work beyc^id the baccalau- 
reate, (Course work will normally include several core 

. courses or their equivalents plus a minimum of 12 hours 
of appropriate 20Q-level courses in the department. In 
addition, the student must select a minor in another de- . 
partment-~or an internal minor approved by the graduate 
council. The remaining electives may be selected from 
other courses designed to complete the student's program 
of study. ) (b) A maximum of 12 hours of research leading 
to a dissertation in some area of 'marin* science. 

b. An average grade not lower than B and no grade 
lower than C in the courses offered for the degree. 

c. A reading knowledge of at least "one . language 
other than his native language. The language is to be se- 
lected from the following: german, russian, . french, Span- 



ish and english. The candidate's Selection should be based 
upon the abundance of foreign-language scientific litera- 
ture" in his field of specialization. The language require- 
ment must be met prior to scheduling the general exami- 
nation. ■ ' 

d. Passing a comprehensive written and oral quali- 
fying examination covering the student's scientific back- 
ground and training, course work and general capabilities 
in the scientific field. This examination should be taken 
during the first semester after the master's degree is 
award ecr or after one year of graduate study for students 
not taking the master's degree. 

e. Passing a comprehensive general examination 
consisting of written and oral portions in a manner that 
conclusively demonstrates the student's competence over 
broad segments of marine sciences and a high degree ov* 
familiarity with current progress in one or more minor 
fields. 

f. Passing an oral final examination based on the 
dissertation research. 

The following courses are offered in conjunction with 
the above programs: ' . - . 

DEPARTMENT OF MARINE SCIENCES 



126 Chemical Oceanography , 3 

160 Introduction to Marine" Sciences for Graduate 

Students 3 

164 Marine R::SOurces Law 3 

165 Chemistry' and Microbiology of Flooded Soils 

.■ and Ser'-jnents 2 

167 Marine a^iJ Wetland Ecology for Teachers 3 

168 Marine and Wetland Ecology for Teachers 3 

170 Physical Oceanography 3 

171 Coastal and Marine Meteorology 3 

172 Estuarine Ecology 3 
209 Coastal Swamps and Marshes 3 

222 Gravity Waves in Shallow Water 3 

223 Shore Dynamics 3 
225 Estuarine and Shallow-Water Oceanography 3 

231 Geochemistry of Coastal Water, Soils and 

Sediments 3 

232 Coastal Physical/ Chemical Systems: Analytical 

Methods 3 

241 Coastal Ecology 3 

242 Coastal Climatology, 3 
246 Coastal and Estuarine Resources 3. 
350A Advanced Reading and Literature Research 3-6 
350B Advanced Field Research 3-6 
300 Thesis n^es ear ch 1-6 
400 Dissertation Research 1-9 



DEPARTMENT OF BOTANY 

■ ■■ — S 

138 ■ Plant Ecology 

203 Mineral Nutrition of Plants . 

20.5 Mineral Nutrition of Plants Laboratory 

D EPARTMENT OF CI^MICAL ENGINEERING 

101- Transport Science: Momentum Transfer 
102 Transport Science: Heat and Mass Transfer 
194 Ecosystems Analysis 

276 Mathematical Analysis of Natural Systems 
295 Application of Transport Phenomena in Ecological. 
Systems Modeling 

DEPARTMENT OF CIVIL ENGINEERING 

I-fYDRAULIC ENGINEERING 

162 Fluid Mechanics 

1 63 Hydraulics 
165 Hydrology 

203 Free Surface Flow 

206 Advanced Hydraulics ^ — — 

280. Advanced Hydrology 

290 Optimization Techniques in the Planning, Design 
and Operation of Water-Resources Systems 



ENGINEERING 



DEPARTMENT QF MICROBIOLOGY 



ill Environmental Engineering 

ENGINEERING SCIENCE 

193 Ocean and Coastal Engineering 
210 Materials for Marine Environments 

DEPARTMENT OF EXPERIMENTAL STATISTICS 

201 Basic Statistical Methods 

202 "Advanced Statistical Methods' 

206 Principles of Experimental Design 

DEPARTM-ENT OF FOOD SCIENCE 

101 Food Process Engineering 

143 Food Technology I 

144 Food Technology II ■ - 
170 Food and Drug Laws, Standards and Regulations 
175 Food Preservation 

182 Plant Metabolism 

186 Marine Food Resources and Technology 

230 Advanced Food Research - Marine Food Products 

271 Seminar in Food Science 

272 Seminar in Food- Technology 

SCHOOL OF FORESTRY AND WILDLIFE MANAGEMENT 
WILDLIFE AND FISHERIES 

124 Fur Animal Management 

125 Limnology 

126 Fundamentals of Fish Culture . 
157 Special Problems 

225 Advanced Game Management - Waterfowl 

230 Fish Parasites and Diseases 

232 Fishery Research Techniques 

236 Water Pollution Biology 

238 Fisheries Hydrography 

239 Shellfisheries Biology 

240 Mariculture ' 

SCHOOL or GEOSCIENCES ' 



GEOGRAPITY AND ANTHROPOLOGY 

101 • Geography of Louisiana 

113 Meteorology 

11.4 Climatology 

115 Mieroelimatology 

119 Aerial Photo Interpretation I 

120 Aerial Photo Interpretation II 

121 Alluvial Geomorphology 

123 Coastal Morphology 

128 Marine and Coastal Environments: Natural 

129 Marine and Coastal Environments: Cultural 
260 Hydrodimatology 

GEOLOGY ' : — " T" 

124 Deltaic Geology 

131 Introductory Sedimentology and Stratigraphy 

142 Introductory Geophysics 

159 Introductory Geochemistry 

232 Dynamics of Sedimentation 

233 Sedimentary Petrology of Carboiidtes 

234 Clay Mineralogy 
251 Paleoecology 

256 Oceanographic Geochemistry 

259 Low-Temperature Physical Geochemistry 

260 Advanced Topics in Geochemistry 



' DEPARTMENT OF HOME ECONOMICS 
123 Human NutrUion 



161 Microbiology of Water, Sewage and Industrial 
Wastes 

200 . Electron Microscopy of Biological Materials 
221 Virology 

NUCLEAR SCIENCE CENTKR 
101 Radioisotope Techniques 

201 Advanced Tracer Methodology for Biological 

Sciences - 

DEPARTMENT OF ZOOLOGY AND PHYSIOLOGY 

145 Ichthyology 

147 Marine Vertebrate Zoology 

153 Animal Ecology 

171 Marine Invertebrate Zoology, Part I 

V72' Marine Invertebrate Zoology,- Part U 

236 Seminar in Ecology 

23 7 Seminar in Ecology 

238 Seminar in Systematies, Evolution and Zoogeography 

23*9 Seminar in Systematies, Evolution and Zoogeography 

The instructional staff for the courses listed above in- 
cludes the following: 

DEPARTMENT OF MARINE SCIENCES 

Coleman, James M. , Ph.D., Associate Professor 
Day, John W. , Jr., Ph.D., Assistant Professor 

" Ford, Ted B. , Ph. D. , Professor 

Gagliano, S. M., Ph.D., Associate' Professor 
Gosselink, James G., .Assoeikle Professor 
Ho, Clara L., Ph.D., Associate Professor 
' Hsu, Shih-Ang, Ph.D., Assistant Professor 
Loesch, Harold C. , Phi p. , Professor 
Melntire, William G. , Ph. D. , Professor 
Pope, Robert M*, B. S, , Tnstru.etor 
Roberts, Harry H. , V^h. D.., Assistant Professor 
Schweitzer, James P., Ed. D. , Assistant Professor 
Smith, W.G., Ph.D., Assistant Professor ' • 

Sonu, Choule J. , Ph. D. , Professor . 
Stone, James H. , Ph.D., Associate Professor 
Suhayda, Joseph N. , Ph.D., Assistant Professor 
van Beek, Johannes, L. , M.S., Assistant Professor 
Van Lopik, Jack R. , Ph.D., Chairman and Professor 
Whelan, Thomas, III, Ph. D. , Assistant Professor 
Wiseman, \Vm. J. (Jr), Ph. D^ , Assistant Professor 

■ .Wright, L. D. , Ph. D. , Assistant Professor 

AGRONOMY •. ' 

Patrick, William H. , Jr. , Ph. D. , Professor 

DIj:PARTMENT OF BIOCHEMISTRY . 

. Allen, R. Scott, Ph. D. , Head and Professor 

-• DEPARTMENT OF CIFEMICAL Et^GINEERING 

Pike, Ralph W. , Ph.D., Associate Professor 
Wilkins, Bert, Ph.D., Associate Professor . 

DEPARTMENT OF FOOD SCIENCE 

Grodner, Robert M. , Ph.D., Professor- ^, . 
Liuzzo, Joseph A., Ph.D., Professor 
Meyers, Samuel P. « Ph.D., Professor 
Novak, Arthur F. , Ph. D, , Head and Professor 
Rao, Ramaehandra M. R. , Ph.D., Assistant 
Professor . 



SCHOOL OF FORESTRY AND WILDLIFE MANAGEMENT 

Avault, James W, , Ph.D., Associate Professor of 
Fisheries 

Bryan, Charles F, ♦ Leader of Fisheries ; 



Cnllt-y, Dudl»?yn., Ph.D., Assistant Professor of 
r''ish<»ri<'s 

namilton, J?ob».*ri H. , Ph. D. , Assistniu I'roft <asor 
of Pon.'Stry 

Truosdalf, Prank M. , Ph.D., Assistant J^roftrs.sor 
of I-Mshcrifs 

nni^AH I'MKNT OP Gi:(>GI^APHY AM; A N l" inROpOLOG V 

Mclntir*', William C). , Ph.D., I'mfrssor of cii-o^traphy 

and Marino Sci<'i?n?}5 
MuUcr, Hobert A,, Ph.D., Associ.uo Pi-ofessor of 

Geography 

Walki>r, H,.I.» Ph.D., Chairman anrl Professor of 

Gj'Ography Anlhropolopy 
West, lloborl, J-'h. D. , Hoyd Professor of Geography 

and Antliropolocy 

D K PA in Mi: NT OF GKOl.OGY 

Perrell, Ray IC. , J'h. 1^. , Assistant Professor 
Manor, Jeffreys., l^h. D. , Assistant Professor 
■ Moore, Clydf H. , Ph. D. , Associate Professor 
Morj^an, .lames i*., l*h. D. , Chairman luid l*rofessor 
Perkins, l^obort P. , I'h. D. , J Vofessor 

SCHOOK OP LAW 

- Ifershman, Mare. I., .f.D. , Campanile Charities 
l*rofessor of Marine Kesourees I. aw 
Kniuhl, M. Gary, .I.D. , Associate Professor of 
Marine Sciences and l.?'.iV 

OI-:i-'A»TMKNT OV MICHOHTOI.OGY 

Colmcr, Arthur R,, Ph.D., Alumni- Professor 

DPPAKTMKNT OP ZOOLOGY AND Pin\SI()I .OGY 

Uennell, JIarry .1, , Ph. D. , 'Professor of Zoology 
l'"ilzsimons, J, Michael, Ph.D., Assistant Professor 

of Zoology and Physiology 
Harmon, Walter .). »- Ph, D. , Chairman and Professor 

of Zoology and Physiology 
Meier, Albert IL , Ph, D. , Professor of Zoology and 

Physiology 

Stickle, William B. , Assistant Professor of Zoology 

To obtain further information, address all inquiries 
(liroctly to: 

/. 

Dr. Jack H, Van I.opik, Chairman 
Department of Marine Sciences 
Louisiana State University 
Baton Rouge, Louisiana 70803 



16r) Mar'ine |?«>sourees Law JI 3 
167 Seminar in Coastal Zont- Manaqem«'m '2 

"I" he instruetional staff for thr t-onr-ses listed abin-p in- 
eludes th»- following: 

Hersfmian, NLtrr J. , J.D., Ueseai-oh Director, 

Coastal Hesourcf-y Law, S.>.i Grant L<>^^^l I'vi'C!';"" 

Knifjhl, H. Gary, J.D., (*ampanile Charitii^s Pn^fesstu- 
of M.jrinr Mt'sourr es Law 

Vo obtain further information, address all inquiries 
directly lO; ' 

}»rof. n. Gary Knight 

L. S. IL Law Center 

Haton Houge, Louisiana 70H03 



The School of I'orestry and Wildlife Management has 
three laboratoi'ies on the {^ampus available for marine and 
marine-related research in th*? fit'ld of fisheries. The 
school also has access to various facilities of the Louisi- 
ana Wild Life and l-Msheries Commission. Mo,si not;d)le is 
the marine lab at Grand Terre, La., an<l the Kockefellf?r 
Wildlife Hefuge at Grand Cheni»-r, La. At Grand T. ri-e, 
the facility !:as been nst»d to study the i»ffects of oil pollu- 
tion on shrimp. At Rockefeller, cooperative research on 
mariciiltiire is being conducted in some 60 ponds. 

The school offers a Master of Scienct' with a major in 
fisliories. Pishefy courses required for the M,S. includi-: 
Pundamentnls of Pish Culture, Ichthyology, Limnology, 
am J Pishery Kt'search 'Kechniques. Courses may be sub- 
stituted for rcquircuj courSi?s, th.'pending on the student's 
needs and research, Requirements for ihe M,S. includ** 
30 seni ester hours of graduate work, in el uf ling six sem«'s- 
ter hours of thesis research. There are no language r*-- 
quireinents and a mittor is optional. 



The following courses are offered in conjunction with 
the above programs: 



123 Taxonomy and Ideology of Aquatic IMants 



12iS Limnology 3 

126 J'lmdamentals of Pish Culture 3 

145 Ichthyology 3 

ii30 Pish Parasites arid Diseases 2 

232 Pishory H(fsearch Techniques ' 2 

236 Water Pollution Hiology 3 

238 Pishories Hy(h'ography 3 

239 Shell fisheries Biology 3 

240 Mariculture 3 



In the spring of 1970, the Louisiana State University 
[jaw School began use of its new law center which contains 
extensive classroom and research facilities. Particular 
lanphasis has been given, with assistance from the Office 
of Sea Grant Programs, to the acquisition of a comprehen- 
sive libt*ary in the field of marine resources law^ Indi- 
vidual enclosed research carrela are available for use by 
graduate law students and the staff and facilities of the 
university's Center for Wetland Resources are available 
for interdisciplinary research and consultation. 

An LL. M. (Master of Laws) program with specializa- 
tion in marine resources law and policy has been author- 
ized, but has not yet been implemented. This degree pro- 
gram will require degree candidates to possess the t.L. U. 
or J. D. degree and will divide required courses (minimum 
of 24 semester hours) between the law school and the De- 
partment of Marine Sciences. 

The following' courses are offered singly and in conjun- 
ction with the above program: 



157 International Law 

164 Marino Resources J, aw I 



The inst»*uctional staff for the courses listed abovi.- in- 
cludes the following university atid unit personm-l: 

Avault, Janies W^ Jr., Ph.D., Associate l-'rofesscvr of 
Fisheries 

de la Bretonne, Laurence W. , Jr. , M,S. , Instructor 
of I'^i.sheries 

CuUey, Dudley D. , Jr., Ph. D, ^ Assistant Professor 
of Pisherics 

Truesdale, Prank M, , I*h. D, , Assistant !"*rofessor of 
Pisheries 

Bryan, Charles P. , Ph.D., Unit Leader, Cooperative 

Fisheries Unit 
Herke, William H. , M.S., Assistant Unit Lead(?r, 

Cooperative Pisheries Unit 

To obtain further information, address all inquiries 
directly to: 

Leslie I.. Glasgow, Assistant Director 
School of Poresti*y and Wildlife Management 
»^ Louisiana State University 
Baton Houge, Louisiana 70803 
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McGJUI, UNIVKUSITY 
Montr»'al, Quebec, Canada 

Thf-' Marino Sci».'no»'s Conin- of McGill l'niv<'rsily is 
siluntr'rl .it 772" Sfi''!'brookc Street West in Montreal, op- 
posite tfu' main university campus, 

U<f search at tlie Atari no Sciences Centre is carried 
out in a broad diversity of marine environments, includ- 
ing the Arctic regions, the Gulf of St, hawronce, the 
estuary of the St, Lawrence Uiver and vhe Caribbean Sea, 
Participation in oceanographic cruises organized by the 
Hedford lustitult» at Dartmouth, Nova Scotia, or other 
government agencies, can be arranged. The l^ollatrs He- 
search Institute of McCIill University in Barbados, West 
Indies,, which opt? nod in 1954, is a res<'arch centre spe- 
cializing in tropical marine ecology, It owns a 50- foot 
vessel and has potential for work in other aspects of the 
marine scjences, 

biological collecvions arc available at the Kcdpalh 
Museum of McGill University, with special laboratory 
facilities for the study of marine invertebrates. An up- 
to-date collection of publications in oceanography and 
related matters, as well as many journals in the -marine 
fieltis, is kt^pt in tl.L' library of the Marine Sciences 
(^Mitre, 

Masters and doctoral degrees are offered in the fol- 
lowing subjects: marine l>iology, physical oceanography 
and marine geology. Graduate students are ox peeved to 
take certain basic courses, including those considered 
necessary for their training and for the development of 
ihcir particular fields of specialization. Primary empha- 
sis for both the M,Sc, and Ph, D, degrees is placed upon 
research and thesis presentation, Ph.D. candidates are 
required to pass a comprehensive examination in their 
second y<.'ar of study; this examination covers the whole 
field of marine science but allows for the; specialized 
interests and training of each student, Ph, 13. candidates 
an? also required to defenti their theses at an oral 
e.tamination. 

Kour Ph.D. degrees and five M. Sc. degrees were 
granted in the academic year of 1971-72, 

The following courses- a re offered in the Marine 
Sciences Centre: 

MNDKHGRAmJATK 

niOL(X;iCAL SCIKNCKS 



177-4-lOA Marine Knvironment 
177--1-11H Biological Oceanography 

PHYSICAL SCIIJNCKS 



ina-SODA Descriptive Oceanography 3 
19a-319li Introduction lo Dynamical Oceanography 3 

GfiADUATK 

B10I.(X;iCAL SCIKN'Ci:S 

395-636-13 Advanced Zoology of the MoUusca and 

Crustacea 6 
395 -639 A Tropical Marine Ecology 3 
395-60113 Advanced Marine Ecology 6 

PHYSICAL SCIENCES 



39D-695A Physics of the Ocean 3 
305-696B Seminar course in Physical Oceano- 
graphy 3 

GmLOGICAL SCIENCES 

395-69713 Marino Geology and Geochemistry 3 

395-721IJ. accent Sediments and Marine Geology 6 



30r)-660D Seminar in General Oceanography 

3 95-69811 Fop » OS in Oceanography ^ 

The fuU time staff of tl\e Marine Sciences Centre is 
as follows: 

RIOl.CXIY 



Dunbar, M, J, , Ph. I),, Professor 
Lalli, CM,, Pli, I). . Associate I^rofessor 
Lewis, J, B, , Pli. D, , I-rofes.'ior (Director, Hedpath 
Museum) 

MacLellan, O, C, , M,Sc, . Lecturer 

Sander, K, , Ph, 1), , Assistant Professor (l)i rector, 

Bellairs Research Institute) 
Steven, D, M, , Ph, D, , Professor 

PHYSICS 



Ingram, H, G, , Ph, D, , Assistant J'rofossor 

Langleben, M, P, , l^h. D, , Professor 

Pounder, E, K, , Ph, D, , Professoi' (Vice -Chairman) 

GEOLOGICAL SCIENCES 



d'Anglejan, B.J',, Ph, 13,,, Associate Professor 
(Chairman) 

For further information, please address enquiries 
directly to: 

Professor B, E, d'Anglejan, Chairman 

Marine Sciences Centre 

McGill University ■ 

P, O, Box 6070 

Montreal 101, IK), Canada 



UNIVERSITY OF MAINE 
Orono, Maine 04473 . 

The university offers marine science courses both at 
the Orono campus and at the marine research station, the 
Ira C. Darling Center for Research, Teaching and Ser- 
vice, al Walpole. Eacililies at Orono include classrooms 
and laboratories in the Departments of Bacteriology, Bo- 
tany and Plant Pathology. Geological Sciences, and Zool- 
ogy, and IBM 360-30 and IBM 1800 computers. Al Wal- 
pole, 100 miles south of Orono, facilities on a 136-acre 
site include a classroom, research laboratories, access 
terminal for the Orono computing equipment, library, 
year-round accommodations for students, two 34- foot 
research vessels, small craft and waterfront facilities. 
Open ocean research capability is provided by coopera- 
tive use of vessels al other institutions. 

The following degrees are offered by the Department 
of Oceanography. 

Ph. D. in Oceanography . Required courses are OC 
201, 220. 241. 260 and 391. All students must also ob- 
tain research experience at sea, pass written and oral . 
comprehensive examinations, demonstrate reading know- 
ledge of two foreign languages, and complete and defend 
a research dissertation. 

M. S. in Oceanography . 

The following courses are offered in conjunction with 
Uie above programs: 

DEPARTMENT OF MICROBIOLOGY 



Mb 201 



Marine Microbiology 



DEPARTMENT OF BOTAXY AM) PIJ\NT PATHOLOGY 
Bt 163 Introduction to Phycology 4 

OKPARTMENT OK GEOLOGICAL SCIKXCES 



Gy 2in 


Low Temperature- Pressure Geo- 






chc-mistry 


3 


Gy 221 


St^dimenlology 


o 


Gy 226 


MicropaU'onlology 




Gy 241 


Glacial Geology 


3 


Gy 242 


Quartenary Environments and 




Climatic Change 


3 


Gy 260 


Marine Geology 


3 


Gy 264 


Structure and Tectonics of the 




Seafloor 


3 


DEPARTMENT OF C )CEANCK;R A FIH' 




Oc 150 


Oceanography Today 


3 


Oc 170 


Introduction to Oceanography 


3 


Oc 201 


Uiologifal Oceano([;raphy 


3 


Oc 208 


Anatomy and Classification of Fishes 




Oc 210 


Marine Invertebrate Zoology 


5 


Oc 22G 


Chemical Oceanography 


3 


Oc 241 


__Phvsical Oceanography 


3 


Oc 260 


Marine Geology 


3 


Oc 264 


Structure and Tectonics of the 






Seafloor 


3 


Oc 266 


Micropaleontology 


4 


Or. 267 


Acluopaleonlology 


2 


Oc 302 


Marine Plankton 


3 


Oc 393 


Problems in Hiological Oceanography 

arr. 


Oc 391 


Octjanography Seminar 1 


Oc 399 


Graduate Thesis 





nf (^ceanot^raphy and ConK)t'ioaI Scienrf.^s 
Green, l-dward.I., <Mi. t). , Associate Prof<\s.st'r of 
. Oceanography an^i (n'oloi^jcal Si ii-nci's 
llidu, Herbert, ini. D. , Assistant Professor of 

Oceanography and /.oolocy 
^ta7urkit•v/ic*-^, Mioliael, Ph.D., Assistant Professor 

Oceanography an<l Rioloi»y, TMP-G 
McAliciv Hernard.l., Ph.D., Assisianl Professor 

of Oceanouraphy and Zoology 
Schnitki'T; Dctmar I'., Pli. D. , \ssist:i:ij PrnfcsHor 

of Oci-ano^' rapliy ami Ct< nloirioal Sciences 

DKI\AR I'MKNT OK PLANT AND SOIL SCIKNCKS 

Lotsi', ErikG., A^ror.omii- Licential Associate 
Professor of Soil Chemistry 

Di: PART Mi: NT Ol-^ ZOOLOGY 

Dearborn, John M. , Ph. D. , Associate IVofessor if 

Zoology and Oct.-anography 
Gregory, Richard W., IMi. D. , Assistant I'i'ofi.'ssor 

»^f Zoology 

Ilati'h, Richard \V., Ph.D., Assi-^int IVofessor of 
Zoology 

McClrave, .lames D. , Ph.D., Assistant Profr-ssor 
of /.oology 

To obtain further information, address all inquiries 
directly to: 

. The Dean of the Gradnalt* School 
University of Maine 
Orono, Maine 04473 



DEPARTMENT OF ZOOLCX:;V 



Zo 168 . 


Limnology 


4 


IDL 170 


Introduction to Oceanography 


3 


Zo 1.71 


I'ishery Biology 


4 


IDL 201 . 


Biological Oceanography 


3 


IDL 208 


Anatomy and Classification of Fishes 


T) 


IDL 210 


Marine Invertebrate Zoology 


5 


Zo 232 


Ichthyology 


4 


Zo 292 


Functional Anatomy of Marine 






Invertebrates 


3' 


Zo 357 


Population Dynamics 


2 


Zo 362 ■ 


Estuarine Ecology 


4 



The Instructiona; staff for the courses listed above 
consists of the following: 

DEPARTMENT OF .BOTANY AND PLANT PATHOLOGY 

Vadas, Robert L. , Ph. D. , Assistant Professor of 
Botany, Oceanography and Zoology 

DEPARTMENT OF GEOLOGICAL SCIENCES 

Borns, Harold W. , .Ir. , I'rofessor 
Denton, George H. , "Ph. D, , .Associate Professor 
Hall, Bradford A. , Ph. D. , Associate Professor 
Norton, Stephen .A. , Ph. D. , .Assistant Professor 
Qsberg, PJjilip IL , Ph.D., Professor and Head of 
the Depaitment 

DEPARTMENT OF MICROBIOLOGY 

Prat*, Darrell 13. , Ph. D. , Professor and Chairman 
of the Department and Professor of Zoology 

DEPARTMENT OF OCEANOGRAPITY 

Dean» David, Ph. D. , Professor and Acting Head of 

the Department and Professor of Zoology 
DeWitt, Hugh n. , Ph. D. , Assistant Professor of 

Oceanography and Zoology 
Fink, L. Kenneth, .Jr., Ph.D., Assistant Professor 



MAINi: MARITIME ACADIIMY 
Castine, Alauu? 

The academy offers marine science courses utilizing 
the 10,000-ton steam training vessel Stale of .Maine , the 
75 -foot training vessel I'athfinder , and a number of yachts 
ranging in size from 27 feet to 60 feet as well as several 
motor launches and work lyoals. The training V(>ssels are 
equipped with all the normal' electronic gear, such ns 
radar, loran, fathomfte rs, etc. Castine Is a deep-vv:^ler 
harbor, accommodating deep-draft ships, and the aca- 
demy's wharves are adequate. The dock-side facilities 
include a machine shop, forge and foundry, a steam lab- 
oratory equipped with an atomic reactor and associated 
equipment for the nuclear propulsion training program. 
This building also contains n classroom^equipped for 
electronic navigation training, cngincei-ing classrooins, a 
marlinespike seamanship laboratory, ,and a steam and 
electric power laboratory. A towing tank and a scale 
model tanker in a tank with a full size cargo control room 
simulator are available. 

The following degrees are offered: 

jVS. i n Marine Science (Departmogt of Nautical Sci - 
ence). The curricuiiim offered by this department gives 
the professional courses which are required to qualify 
the deck student to receive a degree and, after passing 
the required U.S. Coast Guard e.^caminatlon, r- federal 
license in the merchant marine. This curriculum is de- 
signed to familiar v/ic the deck student with all phases of 
navigation and pilomng, rules and regulations, deck sea- 
manship, cargo handling and stowage, visual signaling, 
ship handling and management. 

B.S. in .M a rine Engineering (Department of Alarinc 
Engineering). The engineering department offers courses 
which pertain directly to design, operation and mainte- 
nance of marine power plants. These coitrses are re- 
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qiiin'cl to qualify the onginfM.Tin^^ slud»'nt ton-'ceive n df- 
f^'oo ririfl, after passing? iho roqijircd {:. S, ("oast Guard 
i.'xami nation, a fedt-ral hcc-nso in tho morchani. marine. 
Till- ch.'partnu'ht not only offers a thoiX)Uifh training in the 
fundamontals of cn^^ineerin^', but also coordinates theory 
and practice hy relating classroom studies to the student's 
practical j.'Xperience aboard ship and in the on-campus 
fuiit.-tional traimnif engineerihj,' lai>a rato ry. 

Tlie l)eparfm«'r}t of Arts and Scterici's offers bolfi i:orv 
and elective e(4irses in order to enrich the prolessional 
deck Of «Mi^?inof ririfjj student's backgrotnid. All students 
are requi reel to pres<.Mit 15 semester credit hours of 
elective courses. 

Thi* following couri. s are offered in conjuncUon with 
tile above programs: 

i)Ki»AUTMi:\T oi- NAirncAi. scii:\'ci-: 



DKPAnTMENT OK GKNKRAl: EDUCATION 



.\'s 


1 


Deck Indoctrination 


3 


Xs 


2 


Ship Structure 


'A 


\s 


:\ 


Deck Drawing 


1. 5 


Ns 


A 


Stability 


2 


Nk 


a 


Mi'teo rology 1 


'A 


\s • 




AU'teorology II 


1 


Ns 


7 


Cargo 1 


"A 


Ns 


B 


Cargo II 


A 


Ns 


1) 


Deck Mathematics 


1 


Ns 


10 


Seamanship I 


2 


Ns 


11 


Soatuanship 11 


3 


Ns 


12 


Sea man !t hip III 


3 


Ns 




Sea mans (up IV 


1 


Ns 


I A 


Kuh'S and lli-gulations 1 


3 


Ns 


15 


lUiles and Regulations II 


1 


Ns 


16 


Kules of the Road 1 


2 


Ns 


17 


Rules of the Road II 


2 


N.H 


IH 


Pilot Rules 


2 


Ns 


V^ 


Rules of Nautical Road 


2 


Ns 


20 


Communications 1 


1 


Ns 


21 


Communications 11 


1 


Ns 


22 


Marlin<!Spike 


1. 5 


Ns 


2 'A 


Lifeboat 


1 


Ns 


'AO 


Plane* Sailing Navigation 


3 


Ns 


:n 


Celestial Navigation f 


3 


Ns 


32 


Celestial .Navigation If 


3 


Ns 


•A 'A 


Celestial Navigation III 


2 


Ns 


:m 


I-'lectronic Navigation 1 


2 


Ns 


•ATi 


Electronic Navigation II 


2 


Ns 


36 


General Navigation 1 


3 


Ns 


40 


Ship Business and Industrial Relations ■ 


2 


OKPAUTMICNT OF MARlNi': KNGINICKRING 




Kg 


1 


Kngincering Fundamentals 


2. 5 




2 


Klectricity 


3 




3 


Kngineoring Graphics 


3 


Kg 


4 


Applied Hydraulics 


3 


Kg 


5 ; 


Automation 


.3 


Kg 


6 


Kngincering Mathematics 


2 


Kg 


7 


Steam ICngLnes 


1. 5 


Kg 


H 


Kngine Safely 


1. 5 


Kg 


10 


Kloctrical Kngincering I 


■ 3 


Kg 


11 


IClpclrical Kngineoring 11 


3 


Kg 


12 


Kloctrical Kngineoring HI 


3 


Kg 


14 


Steam Gonerators I 


3 


Kg 


15 


Steam Generators II 


3 


Kg 


17 


Steam Propulsion I 


3 


Kg 


18 • 


Steam Propulsion 11 ' 


3 


Kg 


10 


Steam Propulsion HI 


3 


Kg 


21 


Kngineering Lab 1 


2 


Kg 


22 


Kngineering Lah II 


2 


Kg 


24 


Machine Tool Operation 1 


2. 5 


Kg 


25 


Machine Tool Operation 11 


2 


Kg 


2G 


Machine Tool Operation II 


2 


Kg 


28 


Nuclear Kngineoring 1 


2. 5 


Kg 


29 


Nuclear Kngineering 11 


2. 5 


Kg 


31. 


Diesel Kngincering I 


3 


Kg 


32 


Diesel Kngineering II 


1.5 


Kg 


34 


Refrigeration 


2 


Kg 


35 


Ref rigera.lion and Air Conditioning 


1.5 


Kg 


40 


Ship Uusvaess and Industrial Relations 


2 



As 


10 


Introductory Astronomy 


3 


ICc 


10 ■ 


Marine Shipping- Kconomics 


3 


Lw 


1 


Admiralty Law 


3 


Na 


10 


Statics for Ship Design 


3 


Na 


30 


Strength of Materials for Ship Construction 


3 


Na 


31 


I'.'luid Meclianies and Dynamics of Ships 


3 


Na 


32 


Applied Naval Architecture . 


3 


Na 


33 


Ship Construction and Inspection 


3 


Oe 


1 


Introduction to Oceanography 


3 


Oc 


10 


Geological Oceanography 


3 


Oc 


11 


Physical and Chemical Oceanography 


3 


Oe 


12 


Hiological Oceanography 


3 


Oc 


30 


Kcology and Pollution 


3 


Oc 


31 


Ocean Rcjsearch 


3 


Tr 


10 


• Marine Transportation 


3 


Tr 


11 


Ma I'ine Insurance 


3 


Tr 


12 


Ocean Traffic and Kxpo rt-I mpo rt I'ractice 


3 



The instructional staff for the courses listed above 
consists of the following: 

DKPAHTMKNT OK NAUTICAL SClKNCK 

Campbell, Tlionias, FLS. ; Assistant. Professor 
Geissler, KdwardJ., I*, S. , Assistant Professor 
Hathaway, Louis S. , U.S., Assistant Professor 
Nichols, Joseph P. .Assistant Professor of Stability 

and Ship's Structure ■ 
Sawyer, Sherman G, , Assistant Professor in Naviga- 
tion, Chairman of Department 
Terry, Russell II., Professor of Navigation 

DKPAIITMKNT Oh' KNGINKKRING 



Brown, Kdward K. , Associate Professor 
Creighton, Franklyn W, , Lecturer 
Goodwin, Francis X., M.S., Assistant Professor 
Jacobs, George P., Assistant Professor 
■ Marks, Roger A. , AssistantM^rofessor and Chairman 
Robinson, Charles S. L. , S. M*. , Associate Professor 
R- '?inson, P. G. , H. S. , Assistant Professor 
Snow, John F. , Assistant Professor. 
Wiles, James F. , Associate Professor 

DKPARTMICNT OF ARTS AND SCIKNCKS 

Harlow, John, Ph.D., Associate Professor of Oceano- 
graphy 

Kenr^aday, John M. , Ed. M. , Visiting Professor of 
Astronomy 

Poor, P. Thurston, B. A. , Associate Professor in 
Knglish 

Wyman, David P., M.S. , Assistant Professor in 
Oceanography and Naval Architecture 

To obtain further information, address all inquiries 
directly to: 

Capt. Kdward K. Conrad, Academic Dean 
Maine Maritime Academy 
Castine, Maine 0442 1 



THK MARINK SCIKNCK CUNSOlmUM. INC. 
Administrative Office 
P. O. Box 43, Millersville. Pa. 17551 

PARTICIPATING INSTITUTIONS: 



The American University, Washington, D. C. 20016. 



o 
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Hloomsburjf Stat f College, Bloomsburg, Pa. 16912 
California State ColU>f^o, California, Pa. 15419 
Tht: Catholic University of America, Washington, 1). C. 
200J7 

Chc>Tioy Styte Collo^?o, Choyney, Pa. 19319 
Kast Stroudsl>urg Stat.- College, Kast St roudsburg. 
Pa. 18301 

Kdinboro State Collegi', Kdinboro, 16412 
Fed.-ral City College, WashiiigtoM, 1). C. 20001 
Indiana University of Pi niKsylvania, Indiana, Pa. IfiTOI 
Kutztown State College, Kutzlown, l^a. 19030 
MillersvUle State College, Millersville, Pa. 17551 
The Pennsylvania State University, University I^ark, 
Pa. 16802 

Shippensburg Stale College, Shippensburg, Pa. 17257 
Slippery Rock Slate College, Slippery Hock, Pa. 16057 
University of Maryland, I'rince^^ Anne, Md. 2 Hi 53 
Washington Techniral Institute, \Vashington, D. C. 

20008 \^ 
West Chester State College, West Chester, Pa.. 19380 
West Virginia Univi-rsity, Morgantown, W. Va.- 26506 

ICach of the participating institutions offers courses in 
oceanography, for which classroom fa<:ilities, laboratory 
spare, library and computer support are available on the 
various campuses. 

The consortium is a member of the Institute for the 
Dev«.'lopment of Hiv(;rine and Kstuarine Systems (IDHKS) 
and the University National Oceanographic Laboratories 
System (UNOLS) and has cooperative arrangements \s ;'.h 
NASA, \Vallops Island, Va. , and the National Marine Fish- 
eries Service, Oxford, Mil. 

Ih addition, the ronsortium operates two Marino Sci- 
en<*o Centers, one in Lewes, Del. , with facilities for up to 
60 students and faculty* the other in Wallops Island, Va. , 
where more than 100 participant.^ can be accommodated. 
The centers consist of lecture rooms, wet and dry labora- 
tories, boathouses, workshops and garages, dormitories 
and cafeteria services, as well as doclttng facilities. 

Vessels owned and operated by the consortium include: 
the H/V Annandale , a SO-foot, ocean-going research ship 
with a permanent crew of five and up to 12 bunk spaces for 
additional scientific crew, equipped with radar, loran 
C, depth recorders* side-scanning sonar, weather facsi- 
mile rerorder, SSB and VIU*' radios, winches, dry and 
wet labs; the R / V Delaware Hay, a 50-foot, low-magn»tic 
ex-mine diving tender equipped with radar, loran, CBR 
and VHF radios, several winches, snd diving lockers; the 
Chin cot eague Bay , a 40-foot flat-bottom monitor for use 
in shallow waters; the H/V Cat, a 34-foot research cata- 
maran with center well, traveling overhead gantry, hydro- 
winch, radar, loran-C, depth recorder and VHP radio; 
and five smcdl boats u'sed for nearshore work, 

Degrees arc grnnted only through the participating in- 
stitutions and include B.A. and B. S. in biology, geology, 
geography, earth sciences, andM.A. , M.S., M. Kd. , 
and Ph. D, degrees. 

The following three- credit courses are offered during 
five 3U)Yimer sessions of three weeks each, at the two ma-\ 
rine cwtcrs. Students apply for admission and pay board, 
lodging and operations fee to the consortium, after which 
they register and pay tuition to one of the participating in- 
stitutions. Credits may also be transferred to other col- 
leges and universities. *, • . 



UND ICR GRADUATE 



MS 110 Introduction to Oceanography 

MS 211 Field Methods in Oceanography 

MS 221 Marine Invertebrates 

MS 241 Marine Biology 

MS 250 Management of W-.nland Wildlife 

MS 260 Marine Ideology 

MS 270 Scuba Diving 

MS 280 Field Biology 

MS 331 Chemical Oceanography 

MS 342 Marine Botany 

MS 343 Marine Ichthyology 

MS 344 Anatomy of H:. rine Chordates 



MS 362 Marine Geology 

MS 364 Physical Oceanography 

MS 370 .Marine Meteorology ' 

MS 420 Marino Micropaleontology 

MS 431 Koology of Marine Plankton 

MS 4 57 Marine Geophysirs 

MS 4 58 Kxploration Methods in Marine Geology 

MS 459 Coastal Geomorphology 

MS 498 Topics in Marine Srimoi- 

GRAIU'ATK. 

MS 500 Problems in Marine Science ' ' 

MS 510 Oceanography I 

MS-51 1 Oceanography II . 

MS 520 Marine Microbiology 

MS 530 Coastal Sedimentation 

MS 540 Knvironmental Science ICducation 

MS 555 Ocean R(>sources 

MS 560 Ocean Fngine<.'ring 

MS 570 Research Cruise 

MS 598 Topics in Marine Science 

MS 600. Master's Thesis (variable number of 
credits) 

MS 700 Ph.D. Dissertation (variable number of 
• credits) 



For information on three -day pre- college oceanography 
programs, summer institutes and workshops, '^/.•search 
cruises, etc., please contact the Marine Scion, e Consor- 
tium. 

Faculty fn embers teaching at the consortium: 
MARINK BIOLCKJY 



And<?rson, R. , Ph. D. , Associate Professor, The 

American University " 
Archibald, Patricia, Ph.D., Assoriate l^rofessor. 

Slippery Rock State College 
Banta, W, C. , Ph.D., Assistant Professor, The 

American Univer.'iity 
Bursey, C. R., Ph.D., Assistant Professor, Penn 

State College 
Champ, M.A., Ph.D., Assistant Professor, The 

American University 
Dietrich, W. , Ph.D., Assistant Professor, Indiana 

Univei'sily of Pennsylvania 
Griffin, W, R., Ph.D., Assistant Professor, The 

American University 
■ Ila, S., Ph.D., Assistant Professor, Millersville 

Stale College 
Ilaase, B, L, , Ph.D., Associate Professor, East 

Stroudsburg Slate College 
Mays, H.K., M, S. , Assistant Professor, Shippens- 

burg State College 
Henderson, A., D. ICd. , Professor, Millersville 

State College 
Hillson, C.J., Ph.i:)., Professor, Penn State Uni- 
versity 

Humphreys, J.G,, Ph.D., Associate Professor, . 

Indiana University of Pennsylvania 
Jones, U.G;, M,S. , Assistant Professor, Wvst 

Chester State College 
Marshall, J, A,, Ph.D., Assistant Professor, West 

Virginia University 
Miller, K.G., M,S., Associate Professor, Millers- 
ville State College 
Phelps, Ilarrieite, Ph. D. , Associate Professor, 

Federal City College 
Radinovsky, S, , Ph.D., Professor, Millersville- 

State College * 
Rebach, S. , Ph.D., Assistant Professor, University 

of Maryland 

Romig, R. F,, Ph.D., Associate Professor, U^est 

Chester State College 
Sagar, R. , M.S., Associate Professor, Bloomsburg 

State College' 



ERIC 



Schrock, G. F. , I'h. D. , Professor, Indiana University . 

of Pennsylvania 
Smith, R.L'. , Ph. I"). , I'rofessor, Wt'st Virginia Uni- 

vtTSily 

Sli(rkl«.', W. , Ph.D., Instructor, Marine Science 
Consoi-tium 

Taylor, RhocJa , Ph.D., Associate Professor, 

Slippery Hock State Colhrgt? 
Vaughn, .1. P. , 1). VaI. , Associate Pi'ofessor, lilooms- 

bui'g Slate College 

MAUINK GEOLCX3Y 

BeWing, K. , Ph.D., Assistant Professor, West 

Virginia Unive»*sity 
Bushnell, K. , Ph. 1). , Associate Professor, Slippery 

Rock Stale College 
Donaldson, A. C. , J'h. D. , Professor, West Virginia 

University 

Hhleiter, J. K. , M.A., Associate Professor, West 
. Ch«'Stcr Stole College 

Guber, A. L. , Ph.D., Associate Professor, Penn 
State College 

McClurc, L. , M.S., Associate Professor, Blooms- 
burg State College 

Oostdam, B. L. , Ph. I). , Professor, Millcrsville 
State College 

Scfuiialz, R.F. , Ph.D., Professor, Ponn State Uni- 
versity 

Slrallon, .I.F. , Ph. D. , Instructor, Marine Science ' 
'Consortium 

Swift, R.N., M.S., Instructor, Marine Science Con- 
sortium 

Ward, A. N. , Ph, D. , Associate Professor, Slippery 

Rock State College 
Weber, J.N. , Ph.D., Associate Professor, Penn 

State University 
Wegwelscr, A.F,, Ph.D., Professor, Kclinboro State 

College 

Williams, E.G., Ph.D., Professor, Penn State Uni- 
versity 

PHYSICAL OCFANOGR A PIT\' 



Herryman, MatHene, B. S. , Professor, Washington 

Technical Institute 
Davis, D.R., Ph.D., Associate Professor, Millers- . 

ville State College 
Gilhcany, J.J., Ph. D. , . ssociate Professor, The 

Catholic University of America 
Meideros, R.W. , Ph.D., Professor, West Chester 

State College 

Mobley, Mary, M.C. , M.S., Associate Professor, 

Kutzlown State College 
Prince, P. A., M.S., Associate Professor, Indiana 

University of Pennsylvania 
Robinson, L. , B. S. , Instructor, Marine Science 

Consortiimi 

Sayre, W. G., Ph.D., Assistant Professor, Slippery 

Rock State College 
Szucs, F. K., Ph.D., Professor, Slippery Rock 

State College 
Thiruvengadam, A. , Ph. D. , Associate Professor, 

The Catholic University of America 
Toros^an, Anna, M.S., Associate Professor, Federal 

City College 

Whixmarsh, D. C. , M.S., Associate Professor, Penn 
Slate University 

KNVIRONMFNTAL SCIENCK KDU CATION 

Baumann, M. Christine, B. S. , Instructor, Marine 

Science Consortium 
Black, W. L. , Ph.D. , Processor, California State 

College 

'Chinnis, R.J., Ed. D. , Associate Professor, The 
AmTican University 

Ewald, J., B. S. , Instructor, Marine Science Con- 
sortium 



Patrick, T, M. , B. S. , Instructor, Marine Scienct* 
Consortium 

Sager, Martha C. , Ph. I). , I'rofessor, 'I* he American 
University 

Stenger, .1., M.S., Instructor, Marine Science Con- 
sortium 

For applications nnci additional information, pleusi* 
directly oontart: 

Dr. U. L. Oostdani, I'i'esidrht 

Thr Marino Seience Consortium, Inc. 

P. O. Box 43 

Millersville, I'ennsylvania 17551 
(717) 872-5411- 



UNIVKRSITY OF MARYI.ANU 
College Park, Maryland 20742 

Marine facilities exist in the Chesapeake Biological La- 
boratories and at Horn's Point for work in Chesapeake 
Bay. Tropical marine botany is carried out on the reefs 
of the Caribbean in cooperation with the Department of 
Marine Scienc(?s of Puerto Rico. Students are ui'getl tu 
expand their training by summer study at the Marine Bio- 
logical Laboratory at Woods Hole, Massachusetts, 

The Department of Botany offers broad training and in- 
tensive specialization in genetics, molecular Inology, phy- 
siology, bioch(?mistry, biophysics, ecology, taxonomy, 
anatomy -- morphology, mycology, pathology, virology, 
nematology, phycology and marine biology. 

The Master of Science and Doctor of Philosophy de- 
grees require a solid backgVound in mathematics, chem- 
istry, physics and tlie other biological sciences. However, 
each student's program is designed for specialization 
within the field and there is co^ arable flexibility with 
regard to specific course pre;-- *»on. The Graduate Re- 
cord Examination is not requir.. ' selection process 
relies primarily on the student's p. . ■ academic record 
and communications" from professors in his previous cur- 
riculum. 

The following degrees are offered: 

1. M.S. in Botany (specialty in marine botany). The 
Master of Science degree in awarded for successful com- 
pletion of a minimum of 30 hours of advanced study be- 
yond the undergraduate level. The student must declare a 
major subject field and a minor subject field. Twelve to 
15 credit hours will be in the major area and nine to 12 
hours, depending upon the number in the major area, will 
be in the minor field. Supportive courses are selected 
from the other departments for those whose interi?st is 
marine, biology. A thesis is required. 

2. Ph. D. in Botany (specialty in marine botany). The 
candidate must select an area of major emphasis and one 
or two areas of minor emphasis. Each candidate must 
take certain background tests and must successfully pass 
the following acadciJiic examinations: a six-hour prelimi- 
nary examinatioi': taken relatively early in the program; a 
final written comprehensive examination covering the en- 
tire graduate course of study; and a final oral or written, 
examination directed primarily toward the research pro- 
ject. A thesis is requirtd. 

The following courses are offered in conjunction with 
the above programs: 

DEPARTMENT OF BOTANY 



411 Plant Anatomy 

413 Plant Geography 

426 Mycology 

462 Plant Ecology 



465 Syslcmalic Botany 3 

475 ■ Alijal Systemzitics 3 

477 Marine Plant Botany 4 

497 Special Problems in Marine Research 1-3 

-615 V^lanl Cytogonelics 3 

616 \u oleic Acids and Molecular Gi-nfMics 2 

621 Physiology of Funpi 2 

625 Physiology of Paihogons and H ost- Pathog(»n . 

Holationsliips '.I 

632 Plant Virology " 2- 

64 J Ath'ancod I'lant Physiology 2 

642 Pl.'iiit Bio f 1 u mist ry 2 

652 Plan( Biophysics ' 2 

661 Advancod Plant Ecology 3 

672 Physiology of Algat> 2 

674 Physiology of Algae Laboratory I 

699 Special Problems in Botany 1-3 

Undergraduate students may take 400 level courses. 



compfehv>nsive examination bofort* continuing on to writv* a 
clisserlatit>n. No foreign language' is reqiiirird. 

M.S. in Mechanical Kngineering . The M.S. empha- 
sizing oc».'an engineering or marine sciences is also admin* 
ist«* rod by the fluid mechanies group of the M -chanical Vln- 
gineering Department. A thesis or non-thesis option is 
available. The course of study includes 12 hours in fluid 
mechanics (or appropriate equivalent), six hours of mathe- 
matics, six hours in another area of niechaniral engineer- 
ing (or oniside of tlie departmtmt), plus eitlu r six hours of 
thesis or six hours of additional eoui'ses in the g(?noral 
area of fluid mechanics foj' a total. of 30 semester hours. 

The following courses are offered in conjunction with 
the above program,s; 

GRAOUATK 1 



AGRlCUl.TURAl. KNGINKKRINC. DEPARTMENT 



The instructional staff for the courses listed above con- 
sists of the following: 

OEPARTMICNT OP BOTANY - 



Brown, Russell G. Professor 

Corbett, M. Kenn(?tn, Professor 

Curtis, Charles R., Associate Professor 

Galloway, Raymond A. , Professor 

Karlander, Kdward P., Associate Professor 

Klarman, William L. , Associate Professor 

Krusberg, Lorin R. , Professor 

Morgan, Delbert T. , .Jr., Professor 

Motta, Jerome J., Assistant Professor 

Patterson, Glenn W. , Associate Professor 

Rappleye, Robert D. , Associate Professor 

Reveal, James L. , Assistant Professor 

So r ok in. Const ant in e. Research Professor 

Stevenson, John C. , Assistant Professor 

Van Valkenhurg, Shirley D. , Assistant Professor 

To obtain further information, addre'ss all inquiries 
directly to: 

Or. Hvigh D. Sisler, Acting Chairman 
D<»parlmont of Botany 
University of Maryland 
. College Park, Maryland 20742 

The Mechanical Kngineering Laboratories contain ap- 
paratus and instrumentation for conducting research in 
fluid dynamics and transfer processes on marine- related 
problems, A flume, tanks, pumps and auxiliary equip- 
ment have been used in recent projects on deep water heat 
transfer, jellyfish barriers, vortex-induced vibration and 
h(»at dissipation from power plant effluent. Wind tunnel 
and air flow facilities are also available, ' The Chesapeake 
Biological Laboratory at Solomons, Maryland, (a field re- 
search facility) is part of the University of Maryland and 
cooperates with departments on problems of mutual inter- 
est. Government and private laboratories in the Annapo- 
lis, Baltimore, Washington area have provided support 
and facilities to assist in research of mutual interests. 

The following degrees are offered: 

1. Ph. D. in Mechanical I-^ngineering . The Ph. D, in 
Mechanical Engineering emphasizing ocean engineering or 
marine sciences is administered by the fluid mechanics 
group of the M, E, Department, Although specific pro- 
grams are tailored to fit individual needs and backgrounds, 
the suggested general program consists of 48 semester 
hours of courses which are distributed as follows: 27 se- 
mester hours in fluid mechanics (which may include cour- 
ses in aerodynamics, meteorology and ocean engineering), 
nine hours in mathematics and 12 hours in two other areas 
. (either within the four other M, E,' groups or outside the " , 
department), V 

All incoming students must take" a qualifying examina- 
tion to determine what remedial work they need and to de- 
termine their fitness for a Ph. D, program. At the end of 
their program of course work, they must pass a written 



AGEN 435 Aquaeultural Engineering 
DEPARTMENT OF CHI-ZMISTRY 
CBEM 475 Chemical Oceanography 
M ETEOROLOGY 



METO 420 
METO 422 



Physical and Dynamical Oceanography 
Ocean Waves, Tides and Turbulence 



DEPARTMENT OF-' MECHANICAL ENGINEERING 

ICNME 450 Mechanical Engineering Analysis for 
the Oceanic Environment 

EKME 451 Mechanical Engineering Systems for 
Underwater Operations 

EN ME 4 52'" Physical and Dynamical Oceanography 

ENMK 4 53" Ocean Waves, Tides and Turbulence 



Courses numbered 4XX are available for eithe, 
ate or undergraduate credit, 

''eNME 4 52 and METO 420 are the same course, as 
are ENME 4 53 and METO 422. They are taught by mem- 
bers of the meteorology department and by members of the 
mechanical engineering department. 



The instructional staff for the courses listed above con- 
sists of the following; ■' 

AGRICULTURAL ENGINEERING DEPARTMENT 

Wheaton, Frederick W. , Ph, D. , Research Associate 

DEPARTMENT OF CHEMISTRY 

Sommer, Sheidon E. , Ph, D, , Assistant Professor 

METEOROLOGY 

Faller, Allan J,, Ph. D, , Rosearcli Professor and 1 n-' 
structor of fluid dynamics and applied mathematics 

DEPAl^TMENT O F MECHANICAL ENG1N1-:eR]NG 

Marks, Colin H, , Ph. D. , Associate Professor 
Sayre, Clifford L, , Jr, , Ph.D., Professor 

To obtain further information, address all inquiries 
directly to: 

Dr, James W, Dally, Chairman 
Department of Mechanical Engineering 
College of Engineering' . 
University of Maryland 
College Park, Maryland 20742 



MASSACIUJSKTTS INSTITUTE OF TECHNOLOGY 
Cambridge, .Massachusotts 02139 

Over thf past decade the Massachusi»tts Institute of 
*]'ochnology has ilcvoloped a wido range of facilities for 
appliinl i'ca<:rarch related to the utilization of the oceans 
nnd the ocean resources. In addition (o the facilities in 
basic and engineering research in the various departments 
of tlie institute?, the facilities^Df'ihc-Draper Laboratory 
and the Information Hrocossing Services .Center as well as 
those of the Woods Hole Oceanographic InstiUuion (WHOI) 
(available to IVIIT through the joint MIT/WHOI Programs 
in bolli ocean engineering and in oceanography), the follow- 
ing special mar'ine-orientcd facilities are available at the 
.MIT campus: variable pressure water tunnel, ship model 
towing tank, acoustics and vibration laboratory, MlT ship 
structures laboratory, research vessel Shrock , pressure 
testing facility, a stroboscopic light laboratory and the 
newly remodeled Ralph M. Parsons Laboratory for Water 
Resources and Hydrodynamics. This laboratory contains 
over 30, 000 square feet devoled to teaching and research 
and includes such facilities as a 100-foot wave channel, 
various channels for sediment studies, a coastal-model 
basin, special flumes for variable density experiments, a 
special purpose digital computer for experimental control 
and data reduction, a special purpose analog computer for 
the analysis of random signals, plus instrumentation for 
the laboratory and field measurement of turbulence, wave 
profile and forces, entrained sediments, salinity, heat, 
dissolved oxygen, B..O, D, , etc. Large scale digital com- 
puter facilities are available through the Engineering De- 
partments, the Civil Engineering Systems l.aboratory, 
and the M. L T. Information Processing Center. 

The Department of Ocean Engineering concentrates on 
"engineering for the ocean environment. " It emphasized 
the scientific background and those engineering sciences 
necessary to applications in the marine field, as well as 
engineering fundamentals and their application to a wide 
spectrum of engineering for modern ocean sciences, ocean 
exploration, ocean transportation, ship and naval engi- 
neering, and the utilization of ocean and coastal zone re- 
sources. A flexible curriculum, ,a departmental faculty 
with wide and continuing research and industrial exper- 
ience, and close faculty-student contact all contribute to 
a sound and effective education. 

The following two undergraduate degrees are offered 
in the Department of Ocean Engineering: 

1. R. S. in Ocean. Engineering . All undergraduate stu- 
dents are required to take 72 units in the academic area of 
humanties and social. science. In addition, 12 units of 
chemistry subject matter, 24 units of physics and 24 units 
of calculus are required. Each student must fulfill the 
requiremofit of satisfactorily completing 12 uniis of credit 
in a laboratory course. All of the foregoing requirements 
involve subjects. outside the Department of Ocean Engi- 
neering. The departmental requirements include the fol- 
lowing mandatory subjects: Introduction to Applied Hydro- 
dynamics, Marine Applied Mechanics, A Survey of Ocean 
Engineering, Applied Ocean Engineering, Differential 
Equations, and Advanced Calculus for Engineers, 

Alsf 70 units of unrestricted electives plus at least 
72 units of planned electives are required. At least one 
planned elective subject must be' selected in four out of 
these nine areas: acoustics, design, hydrodynamics, 
instrumentation, materials and fabrication, ocean en- 
vironment, power and propulsion, probability and struc- 
tures. Degrees awarded in 1972: one. 

2. B. S. in Naval Architecture and Marine Engineering. 
Requirements are the same as for the B. S. in Ocean Engi- 
neering except that out of the 72 units of planned electives 

_at least one subject must be selected in each' of the follow •• 
ing areas: design, hydrodynamics, materials and fabii- 
cation, power and propulsion and structures. Degrees 
awarded in 1972: three. 



The following graduate degrees are offered by the De- 
; partment of Ocean Engrneerrng: 

3, M. S. in Naval Architecture and Marine Engineering 
Degrees awarded in 1972: 12 

4, M.S. in Ocean Engineering . Degrees awarded in 
1972: three. 

5, M. S. in Sliipping and Shipbuilding Management . 
Degrees awarded in 1072: three. 

6, M. S, withuut sperification . Degrees awarded in 
1972: fnur. 

Preparation for these graduate degree programs u.sunl- 
ly includes an unde rgraduate degree in a field of engineer- 
ing. Students with a background in physics, mathematic: 
or chemistry may also be accepted with tlie proviso that 
they coniplete background areas ,in which they are defi- 
cient. Ror students who lack the complete range of back- 
ground requirements the department is prepared to award 
the M. S. degree without specification. 

7, Ocean Engineer . The objective of a program lead- 
ing to an cngincdv degree is a more advanced level and a 
broader rangi? of competence in engineering and scieace 
than that required for the master's degree, but witli less 
emphasis on creative research than that characterizing a 
doctoral program. In general terms, the master's degree 
requires a minimum of one academic year and ihe enK-" 
neer degree without a concurrent M.S. degree requires 
two academic years beyond a baccalaureate in the same 
field. 

The requii-ements for an engineer degree are the satis- 
factory completion of a program of advanced study und re- 
search approved by the department. - The minimum pro- 
gram consists of at least 162 subject units and the comple- 
tion of-an acceptable thesis. A department may accept a 
master's t.he.sis of superior quality for the engineer de- 
gree. 

A program for an engineer degree ordinarily includes . 
two subjects in the area of economics, industrial manage- 
ment, or political science, and at least 12 units of com- 
prehensive design, such as Design of a Waterborne Vehicle 
or the equivalent. Degrees awarded in 1972; 25. 

B. Doctor of Science . Degrees awarded in 1972; two. 

9. Doctor of Philosophy. Degrees awarded in 1972: 
five. 

The basic requirements for a doctorate degree are: 
completion of a program of advanced study, including a 
two-part general examination, and completion and oral 
defense of a thesis on original research. 

The program of advanced study and research may be 
selected in any field approved by the department. The 
thesis is in this same field. The program often comprises 
subject areas reaching into several departments. If the 
field requires substantial participation by two or more 
departments, an interdepartmental faculty committee may 
be appointed by the dean of the Graduate School to advise 
^yith a graduate registration officer in the administration 
of the student's program. 

Candidates for a doctorate are no longer required to de* 
monstratie a proficience in foreign languages, 

ThJ Department of Ocean Engineering also offers a 
joint program in ocean engineering with the Woods Hole 
Oceanographic Institution leading to the degrees of Ocean 
Engineer, Ph.D., or Sc. D. awarded jointly by the two 
institutions. Students in this program choose to specializie 
in those areas of ocean engineering related to advance- 
ments in marine geophysics, geology, oceanography, or 
oceanographic instrumentation. Requirements for the 
joint degrees are similar to those of the corresponding 
degree awarded by the department above. 

The Department of Civil Engineering also offers ma- 
rine-related graduate degree programs in civil engineer- 
ing. The focus of these programs is on coastal problems 
of the marine environment and on constructed marine 
facilities. 

Preparation for these programs of graduate study usu- 
ally includes an undergraduate degree in civil, mechanical 
or electrical engineering or oceanography; but, recogniz- 
ing the possible- need for some additional work, students 
with a background in physics, mathematics, chemistry,^ 
and biology may also be accepted. The degrees offered, . 
and their requirements are as follows: 
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1. M.S. in Civil Kngincori ng. This requires comple- 
tion of an approved program of at loast 66 subject units, 

of which 42 untt.s must bo in "A" subjects, and the comple- 
tion of an iicccpiable thr-sis. Degrees awarded 'r. 1972: 
62, 

2, M. S. This "unspecified" degree is awarded in 
cases in which at loast 34 units of "a" subjects plus iUc 
thesis are not from within the l>partment of Civil Hngi- 
leering. Thjs provides one mechanism for pursuing inter- 
dopM rimental fiolds of int(?rest, Dt-grer-s awarder! m in72: 
four, 

Ctvtl Kngtfieer. The "professional" degree, Civil 
Kngineer, is awarded for completion of a prog^fi ji at a 
more advanced level and over a broader range than lliat 
for the master's degree hut with less emphasis on creative 
research than that characterizing a doctoral program. The 
program content is worked out by the student in consulta- 
tion with his faculty adviser but must contain at least 162 
subject units plus an acceptable thesis. Degrees awarded 
in 1972: 25, 

. 4, Sc. D. or Ph. D, in Civil Engineering . The basic 
requirements for the doc to rate a re: completion of a pro-, 
gram of advanced study, including a general examination 
consisting of a written and an oral portion; and completion 
and oral defense of a thesis based on original research. 
Degrees awarded in 1972: 25. 

The total doctoral program must include at least 150 
unit.s of graduate subject units up to half of which may be 
specified by the graduate committee in charge of th<' candi- 
date's major area of specialization. It is for this core 
material that the candidate is responsible on the general 
examination. Doctoral candidates are no longer required 
to demonstrate a proficicr,cy in foreign languages," 

The following courses arc* offered in conjunction with 
the programs of the Department of Ocean Engineering and 
the Department of Civil Engineering: 

Dr-:pARTMn:NT of engineering 

UNDERGRADUATE 



1, 071 


Analysis of Uncertainly 


9 


1. 6i:i 


Structures and Strategics of Ecosystems 


12 


GRADUATE 




1, 142 


Numerical Methods of Engineering Analysis 






(A) ' " 


9 


1. 143 


Mathematical Optimization Techniques I (A) 


9 


1, 146 


Engineering Systems Analysis (A) 


9 


1, 148 


Decision 'J'heories a ,J .Social idealities in 
Engineering and Planning (A) 


9 


1. 151 


Computer Approaches to Engineering 






Problems 


9 


1. 154 


Simulation Methods (A) 


9 


1, 16J 


Special Studies in Systems Engineering (A ) 


12 


1, 161J 


Modelling and Analysis of Systems Per- 






taining to National Development <A) 


12 


1, 162 


.Analytic Eormulation of Engineering 






System Problems (A) 


9 


1, 175 


Analysis of Public Systems (A) 


9 


1, 83 


Applications of Multivariate Statistical 






Analysis (A) 


9 


1, 184 


Applied Random Processes (A) 


*9 


1. 56 


Advanced Structural Mechanics (A) 


9 


1, 582 


Structural Reliability (A) 


9 


1. 584 


Analysis and Design of Shell Structures (A) 


9 


1, 586 


Structural D^-namics (A) 


9 


1, 631 


Advanced Hydromechanics 1 (A) 


9 


1. 632 


Advanced Hydromechanics II {/\)rT 


9 


1. 681 


Experimental liydromechanics (A) 


6 


1, 69 


Waves and Coastal Processes (A) 


9 


1, 70 


Mechanics of Sediment Transport (A) 


6 


1. 77 


Water Quality Control (A) 


8 



DEPARTMENT OF OCEAN ENGINEERING 



UNDERGRADUATE 

13. 10 Introduction to Structural Mechanics ■ 10 




13. 15.) Matonals for Ocean Engineers . M 

13.25.1 ThcrniodynaniicH of Power Systems 12 

13.30 Ship Structural Analysis and Design '^ 

1:^,31 Ships ructural Deyign -l 

13.405 Introductory Ocean lOnginoerii/g Di'sign 12 

13,50 Computer Applications to Marine Problems 

13.501 Introduction to Conipuicr Applications ^1 

13.64 Water. Air and Interface \'ehicles » 
13. 700- 

13.709 Special Prt^ijlcm.s itr Ocan i;nginorrin«^ air 

13. 73 A Survey of Ocean ICngmocring 3 

13,74 .Marine Systems Control 12 
13. 771- 

13.773 Industrial Practise m Ocean EngiinM'ring 12 

13.79 Applied Ocean !%nginecring 12 
13,90 Ocean FOngincenng Laboratory 12 
13.93 Evaluation anri I'tili/ation of Marine Re- 
sources 12 

13, 96 .\iarine Resource Economics 9 

GRADUATE 

1 3 , 02 M a ri n (? I iy d rod y n a ni i c s ( A ) 12 

13,021 I lyd r'o dyn am i o s lo r Ocean 1^ n g i n ee r s ( A ) 12 

13.03 Advanced Hydromechanics of Ship Detiign (A) 9 

13.04 Two-Dimensional Hydrofoil Theory (A) 12 

13.05 Threo-Dimensional Hydrofoil Theory (A)- 12 

13.07 Free Surface Hydrodynamics (A) 9 

13.08 Stability and Motion Control of Ocenn 

Vehicles (A) 9 

13.09 - Potential i-now.s (Al _ ' 9 
13, 11 Theory of Plates and Shells (A) 9 
13. 12 Marine Structures (A)_ 9 
13, 13 Plastic Analysis of Stnjctiir(?s 9 ■ 
13. 16,1 Fracture of Structural Mat . tials (A) 9 
13, 17 Welding Engineering (A) , 9 

13.21 Ship Power and Pixipulsion (A) 12 

13.22 Naval Ship Propulsion (A) 12 
13,26.1 Thermal Power Systems (A) 12 
13.27 Ocei, 1 Engineering Power Systems (A/ 6 
13.32 Ocean Engineering Structures (A) 9 
13.34 Ship Structural Design 1(A) 5 
13.36 Ocean Engineering Structural Design (A) n 
13. 39 Analysis of Techniques for* Fabricating 

Structures (A) 6 

13. 41 Principles of Ship Design (A) 12 

13.42 • Design of Ocean Engineering Systems (A) nrr 

13.43 Naval Ship-System Design I (A) 9 

13.44 Naval Ship-System Design H (A) arr 
13.45T Principles of Naval Ship Design (A) 6 
13. 46T Conceptual Design of Naval Ships (A) arr 
13.47.1 .Special Studies in Systems I-^nginecring (A) 12 
13.61 Netwrok. Scheduling, Routing and Planning 

*.(A) • 9 

13.63 Reliability, Availability and Maintainability 

of Systems (A) 9 

13.65 Sliip Production Analysis (A) 9 
13. 66 FCconomics of Marine Systems (A) . 9 
13, 67 Marine Decision-Making Under Uncej'cainfy 

(A) . • 9 

13.68 Managerrient of Marine Systems (A) 9 
13.710- 

13.719 Special Problems in Ocean Engineering arr 

.13.72 Random Processes in Ocenn Engineering 

(A) 12 

13.80 Mechanical Vibrations and Noise for Ship 

Designers (A) 9 

13.81.1 Principles of Acoustics (A) 12 

13.82 Acoustics and Shock Response of Marine 

Structures (A) 9 . 

13.83 Hydroacoustics (A) 9 
13. 84.1 Flow Noise (A) 12 

*13. 85 Fundamentals of Underwattir Sound Appli- 
cations (A) ■ 9 

13.86 Sound Transmission in the Ocean (A) 9 

13. 92.1 Public Policy and Use of the Seas (A) 9 

13.98 Coastal Zone Management (A) 9 

13.990 Oceanographic Systems I 12" 



1 3 . f? fU Geo nnotj ra ph ic Sys U' ms 1 1 
I'}. 01)4 liuoy l^ngincoring 
13.995 OfcanogiMpliic Dcf'p Sul)mc'rj^ence 
I'ngint'oring 

DHFARTMIOXT OK MKTALI.UWG V AND MATICHIAUS 
SCll-JNTl-: . 



12 

6 



VSDEHC, R:\IJ VA T [■: 



3. 701.1 


MrtK'rial.s for Oc'oan Kn^ine.' fing 


11 


OliADUA'l 


r n 




3. 36.1 


Welding Knginoering (.A) 


9 


3. 54 


Corr'osion (A) 


8 


DKPAirrMi.-:N"r ok mkciiamcai, knginic r:R!XG 




i;N'i)i:HGi{:V)rATi: 




2. 41.) 


Thermodynnmii^s of Power Systems 


12 


2. 412 


Ileal lOngipeoring 


12 


2. 54 


Heat Transfor 


.6 


GRADUATK 




2. 032 


Advanijf'd Mt>chnnics (A) 


12 


2, 083 


Applied r:ia.sticily (A) 


. 12 


2.2.5 


Adrancfrd J-Iuid .Mochanics (A) 


12 


2. 271 


Compro.ssihit* Kluiil Meolianics (.A) 


12 


2. 275 


*rurI:)omachin(M*y Ucsign 


12 


2. 2«4 


Iii'salinaiion and Watet* Purification (Al 


12 


2. 451 


Inlt-'rmodiatt' M hormodynamtcs (.A) 


12 


2. 452 


Advanc(?(l Thermodynamics (A) 


12 


2. 55 


Advanced Ileal TratTSfor (A) 


12 


2. 601.1 


'I'lie rma 1 Powe r .Sy.s le ms ( A > 


12 


2. 621 


CJas 1*u.'^'.-«nt?,s (A) 


12 



.Junger, M. C. , .Sc. I^. . Senior Lecturer of Hydroacoua* 
tics 

Kerwm, .). I-:. . Ph. I). , Profes.sor of Nnval Archi- 
tecture 

Kas.qiior, .1. P. , 11!, Ph.D., Assistant Professor of 

Oeean ICn/^ineering: 
l.eehey, P. , . Ph. 1). , Profossoi- of Applied Mechanics 
Mnndel. P. , P. S. , Professor of Naval .A rcliitcciure 
Manpour, A., }*h. J>. ^ .Associate I'rofessor of Ocean 

Engineering 

Marc-US. il S. , I). P. A. , Assi.stiinl in-ofe.ssur of Ma- 
rine Systems 

■ Mns«t)iichi, K. , I). I'ng. , Prof<'ssor of Ocean Kngi- 
neenng 

Milgram, .1. H. , IMi. f). , .Associate Professor of Naval 
.Architectu re 

.N'ewman, J. \. , Sc. I), , Professo'r of Xaval Archi- 
tecture 

Padelford, N. .1. , Ph. I). , Professor of Political 
Science 

Pellini, \V. S. , 13. S. , Senior Lectur' r of Ocean Pngi- 

neering .Materials 
Porter, \V. P, , Ph. I). ,~ Professor of Naval Architoc 

I u re 

Serirle, \V, F , Jr. , Nav. F., , Senior Lecturer of Ocean 
Engineering 

ni:pAnT.M}r:NT oi- mktalluhgv anu matpuials 

Ploe, Carl K. , Sc. J). , J-'rofessor 
King, T. 11 , Ph.D., Professor 
Unlig, H. H. , Ph.D., Professor 

I ) K PA 1 rr M 1 x t o i-- ic l i-: ct h i oa l i-; ng i n e k h i-ng 



Kdgerton, H. %, , Sc.!),, Professor of I-^lectrical 

\rea.<i3uremo,.its,- Hmorilus 
Seiferti W. U . , Sc. D. , Professor of Hngineering 



'I he instructional staff for tlie courses listed above 
sists of the follbwing: 

i:)ij:pArn MKNT ok civil i-:ngixi:kping 

Christian, .lohii T. , Ph. I). , .Associate I'rofessor 



Sc. D. , J'rofessor 
Associate Professor 
Ph. D. , .Associate Professor 
.Associate Professor 
Sc. D. Professor 
Institute Professor 



Connor, .leromo. .L , Jr. 
Cornell, C. A 11 in, Ph, D. 
dc Ncufvillc, Uichard L. , 
Gclhar, Lynn W. , Ph. D. 
Ilarleman, Donald, H. K, 
Ippcn, Arthur T., Ph.D. 
Manheim, M. L. , Ph.D., Professor 
Marks, l)a\'id U. , Ph.D., Associate Professor 
Mei, Chiang C. , Ph. D. , .Associate Professor 
Perkins, Frank IC. , Sc. D. , Associate Professor 
Itocssii, .J. M.-V. , Sc. D. , Associate Professor 
Hoos, D. , Ph. D. , Associate Professor 
Sussman, .1. M. , Ph. D. , Associate Professor 
Vanmarcke, E, \l. , Ph. 13. , .Assistant Professor 



DKPAHTMH.NT OK OCKAN ^:NG1NEHHI^G 

Ahkowilz, M. A. , Ph. D. , Professor of Ocean Kngi- 
ne<»ring 

Carmichael, A. D. , Ph. D. , Professor of Power Kngi- 
nee ring 

Chryssoslomidis, D. , Ph.D., Assistant Professor of 

Naval Architecture 
Devanney, ./. VV. , HI, Ph. D. , Associate Professor of 

Marino Systems 
Diclz, Warren C. , Sc. D. , Associate Professor of 

Marine Engineering 
Dyer, Ira, Ph.D., Mead of Department, Professor of 

Ocean Engineering 
ISvans, .1. II. , B. Eng. , Professor of Naval Architecture 
Krankel, E. G. , Mar. Mech. E. , Professor of Marine 

Systems 

Jones, N. , Ph.D., .Associate Professor of Ocean Engi- 
neering 



I ) I-: A in ' M e n r or m k ci i a n i c a l r: ng i n e i-: n i nc^ 

Crandell; S. 11. , Ph. D. , Professor of Mechanical 
Engineering 

llatsopoulos, G. N. , Sc. D. , Senior Lecturer of Ther- 
modynamics 

P- ywood, ./. 13. , Ph, D.', A.ssociate Professor of 

M(?chanical Engineering 
Lnrdner, T. .1., Ph.D., Associate Professor of 

Mechanical Engineering 
Probstein, R. K. , Ph. D. , Profe.^;sor of Mechanical 

Engineering 

Hohsenow, W. M. , D. ICng. , Professor of Mechanical 
Engineering , ■ 

Smith, J. L- , Sc. D. , Professor of Mechanical Engi- 
neering 

Sonin, A. A. , Ph.D., Associate Professor of Mecija- 

nical Engineering 
Stickney, R, E. , Ph. D. , Professor of Mechanical 

Engineering 

Wilson, D. G. , Ph. D. . Associate Professor of 
Mechanical Engineering 

" To obtain further- information, address iriquiries 
directly to: 

I^rofessor Philip Mandel 

Department of Ocean Engineering 
■ Koom 5-325, M. I T. 

Cambridge, Massachusetts 02139 



The graduate program in oceanography is conducted 
jointly by M. 1. T. and the Woods Hole Oceanogra'phic Insti- 
tution. Three departments in the School of Science at 
M, I. T. --those of Earth and Planetary Sciences, Meteor- 
ology and Hiology--are involved in instruction in physical 
oceanography, marine geology, marine geophysics, ma- 
rine chemistry and geochemistry, and biological oceano- 
graphy. Each student has:a primary affilialion-with one 
of the three departments. 



ERIC 
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M. I. T. providos rnstrirctron in many fiAds of science, 
onginoi^rin^^ nnd the Itumantties, as woll as lahoratori<-s, 
Ubrarii's, and computfr and data proccssrng .sorvrces; 
additionally, a small rc^soarch boat \vlu(?h is usod for lo- 
cal observations and for instrument tt'sttng is dock(?d at 
Iho M. I. T. facility at Lewis Wharf in Boston. W. IK O. 1. 
l)ririgs.lo iho program a lar-gfi scientific staff involved in 
many phases of ocoanogrnphy, along with ox tensive Inb- 
oraiorj facilities on shore and a fleet of sf.Mgoing ships 
devoted to research and insl ruction. Students may take 
courses simultarurously at both institutions, and trans- 
portation bt.'tween tiie two campuses is provided. 'Phesrs 
research may be undertaken at either institute, the loca- 
tions of the tiles IS advisor* and the needed facilities usu- 
ally being the determining factors. 

All M. 1. T. doctoral candidates in oceanography are 
considered to be in the .ioint .program and are awarded a 
joint degree of Ph.!). or-. Sc.D. i n Oceanography . (No dis- 
tinction is made between the two and a student may choose 
whichever seems more appr-opriate to him. ) In the first 
phase of the doctoral progr'am, the student prepares him- 
self for the general examination in the field of his degi'ee: 
after successfully passing this, he enters the secorid 
phiise, that of thesis resoar'cli. The successful defense 
of a thesis of high quality marks the completion of the 
program. 

. The dogrce of Master of Science is awarded only by 
M. I. T. Minimum r'cquiremonts are the completion of an 
approved program of 66 units, of which at least '12 must 
be gi'aduate "A" subjects and the presentation of an ac- 
ceptable thesis. 

All applicants to the gra(luale progr'am siiould have a 
strong background in basic mathematics and physics; 
chemistry is required for students of marine chemistry 
and biological oceanography while geology is needed for 
marine geology. 

The following courses are offered in conjunction with 
the above programs: 

UNDERGRADUATK 



12.20,1 Cycles in the Ocean & Atmosphere 9 
12.21 Physical Ocea.iogrMphy 12 
19. '83 Physical Oceanography I 12 



GUADUATE 

1. 60 Waves and Coastal Processes (A) i) 

1. 70 Mechanics of Sediment Transport (A) 6 

2. 283 nuid Pliysics of Pollution (A) 12 
6.573 Introduction to Random Processes (A) 12 
7.2/ Microbial Physiology (A) • 12 
7.25 Topics in Virology (A) 8 
7.41 Biological Oceanography (A) 9 

7.71 Biophysical Chemistry (A) 6 

7.72 Advanced Biochemistry (A) 12 
12.71 Introduction to Physical Oceanography 9 
12.73 Introduction to Marine Geology and 

Geophysics (A) 10 

12.75 Chemical Oceanography (.A) 9 

12.83 - Marine Geochemistry (A) "12 

12.85 Oceanographic Time Series (A) 9 
12.81 Waves and Tides (A) 12*' 
18.308 Wave Motion (A) 12 
18.356. llotating Fluids (A) 12 
18. 358 ■ Ilydrodynamic Stability and Turbulence (A) 12 
19.22 Air and Sea Instruments (/|) 11 
19.24 .riuid Dynamics Laboratory (A) 10 
19.61 Introduction to Dynamical' Meteorology (A) 12 

9.65 Turbulence and Random Phenomena in 

Fluid Mechanics (A) 9 

19,67 Planetary Fluid Dynamics (A) 12 

19.80 Surface and Internal Waves (A) 9 

19.81 . Introduction to Oceanic Mcdels (A) 9 

19.82 Introduction to Oceanic Models (A) 9 

19.84 ... i Dynamic Oceanography (.A) 9 

19.86 Ocean'Circulations (A) ^ . 9 
19,88 Oceani,c Variability. (A) 9 



The instr'uctional staff for the courses listed above 
consists of tlie following: 

DKPARTMKXT OF KAHTII AND Pl.ANKTARY SCIKNCKS 

Hdmond; John M. , Ph.D., Assistant Pi'ofessbr' of 

Oceanography 
Froy, Frederick A. , Ph.D. , .Associate I'j'ofes.'^o r of 

Geochemistry 
Press, Fr'ank, Ph, 1). . Ileafl of Departmcrii and I'ro- 

fes.sor of Geophy.^ics 
Sclaler, .Joiin G. , Ph.D., Associate Professor of 

Oceanography 
Simmons, M.Gene, IMi. D.., Professor of Cleophysrcs 
Southard, .lohn B. , Ph.D., Assistant I^rafessor' of 

Geology 

Wunsch, Carl I., Ph.D., .Associate Professor of 
Oceanograpliy 

DEPAiri'MKNT OF MFTKOHOLOGY 

Beaixlsley, 'Robert C. , Pli. D. , Associate Professor of 

Oceanography 
Charney, Jule G. , Ph. D. , Professor of Meteorology 
Houghton, Ileni-y G. , S. M. , Professor of Meteorology 
Keily, Delbar P., S. B. , .Associate l^rofessor of 

Meteorology 

Mollo-Christensen, i^rik L. , Sc.D., l^rofessor of 
Meteorology 

Phillips, iNorman .A, , Ph.D., Head of Department 

and Proft^ssor of Meteoi'ology 
Stommel, Henry M. , B. S. , Professor of Oceanography 

DEPARTMENT OF BIOLOGY 

Holt, Charles E. , HI, Ph.D., Associate Professor 
of Biology 

Luria, Salvador E., M. D. , D. Sc. , Institute Professor 
of Biology ^. * ^ . 

Magasanik, Boris, I'h. D. , Head of Department and 
I*rofcssor of Microbiology 

Rich, .Alexander, M. D. , Professor of Biophysics 

'I'o obt ^ further information, address all inquiries 
di rectly to: _ 

Joint Program in Oceanography 

Massachusetts Institute of Technology 

Room 54-912 ^ . 

Cambridge, Massachusetts 

-OR- 

Wo6ds Hole Oceanographic Institution 
Woods Mole 
Massachusetts 02543 



MASSACHUSETTS MARITIME ACADEMY 
Bu7-zards liay, Massachusetts 02532 

The Massachusetts Maritime .Academy, a member of 
the Massachusetts system of state colleges, is located at 
the western end of the Cape Cod Canal at Buzzards Bay. . 
The physical facilities include a classroom building, ad- 
ministration and science building, library, gymnasium 
and dormitories for 600 students on a 55-acre campus. 
The SS Bay- State , a 416-foot ex-Navy transport provides 
practical work-study training both at the academy pier 
and during the annual two-month training cruise. Labora- 
tory facilities serve the academic needs of chemistry, 
physics, oceanography, electricity, electronics, fluid 



dynamicB, strenj2:th of materials, mai'ine biolog^y, ma- 
chine? shop and fiiesi»l engineering, Sf^vcral small boats 
provide local practical field trip experiences. 

The following de^frees are offered: 

Hachelor of Science in Marine Engineering 
Bncholor of Science in Marine Transportation 

.Gradualfs are also qualified for licensed service iti-tlie 
l'. S. Merchant Marine and a commission a.s ensign, L'SN'R 

The following courses arc offered in conjunction witli 
the above programs: 



Mathematics through differential equations I'.i 

rjiemistry 5 

Physics 0 

M'^/ciiaoics 4 

|'"iuid Mechanics 2 

.Thermodynamics ■ 4 

Strength of Materials 3 

Power Engineering ISlenm, Uiesel, Kleclrical) IB 

Engineering Kconomics Analysis 2 

Graphics 4 

C]ceanogrnphy, introduction 2 

Meteorology 3 

Physical Oeeanogz'ophy 2 

Chemical Oceanography ' 2 

Hiological Oceanography 2 

Geological Oceanography 2 

' Ocennographic Instrumentation 2 

fchthyology - 2 

Marine Ecology 2 

Kisher^os Economics 2 

I'isheries Techniques * 2 

I'isheries Research 2 

Ocean Engineering Structures 2 

Marine Hydrodynamics 2 
Marine Resourees ' , 2 

Mai ine SubmerRihles 2 

Ocean Engineering histrumeniatfon ' 2 

Computer Science 10 

Naval Architecture 4 

Ac)miraUy Law 4 

Navigation • 10 



The instructional staff for the courses listed above con- 
sists of the following: 

Battles, 1^. , Ph.D. , Physics 

Hemnghof, W. ; Ph. 0. , Computer Scionces 

Cease, .1., M.S, , Mathematics 

Ceely, M. , 13, S. , Meteorology 

Charnews, 1)., M.S., Ocean Engineering . " 

Krcedman, C. , M, S, , Mathematics 

Clucwa, K, , Ph.D., Chemistry 

Kan, IX, Ph.D., Oceanography 

MacGregor, M,, Pli. i:>. , Physics 

Nesworlhy, J., M.S., Admiralty Law 

Northern, M. , M.S., Nautical Science 

Walsh, M. , Ph.D., Engineering 

Wright, D. , Ph. , Chemistry 



To obtain further information address all inquiries to: 

Dr. Frederick J, Hancox, l^ean . ^ / 

Massachusetts Maritime Acadonr y 
Buzzards Bay, Massachusetts 02532 
Telephone; (617) 759-5761 




ROSKN'STlEt. .SCI/C]rir. OF MAfnXL" 
ANH ATMOSlMUiRlC SCIENCE 
UNMVKHSITY Ol-^ MIAMI 
Miami, 1-Morida Ti\A9 " 

*IMu; gfographical location ot the Rosenstiel School of 
Marine and Atmospheric Science is unique in many impor- 
tant aspt'cts. Th<-' Gulf Stream brings to Miami an essen- 
tially tropical euviromiit'tii. and offers itself as an ideal ob- 
jort for mass transpor-i siudi<*s. Coral ri^efa gj'ow vipor- 
oiisly off Florida Keys, providing a Hv^ing laboratory ■ 
for the study of numerous specioG and ecological rrlation- 
ships. The Everghules- Florida l^ay ecologioal system 
provides a nntural laboratory for the study of marim* nr- 
ganisml^" import^int to fishery science. . 

The school's stn-en-acre campus is locaJed on Virginia 
Key, which is a few in lies from <lowntown Miami and the 
University of Miami's Coral Gables campus, Virginia Key 
is connected to the mainland, 

The Gilbert Hovey Groavenor. Agassiz. and Collier 
buildings house classrooms and research laboratories, 
which are well equipped for the many needs of modern 
oeeanographic research. These include radiation detec- 
tion, tritium measurements, mass spectromntry, x-ray 
diffraction, optical spectroscopy, atomic adsorption, 
electron microscopy, and carbon- 14, ootassium-argon, 
and uranium-thorium dating. 'I'he Gro&vcnor huilding 
also liourcs the er,talogued biological rosea rejj collections 
wliich include 27,000 lots and 2, 500 species of fishes, 
and 11,500 lots and 3, 700 specie? of 'marine ir.^rerte- 
b rates, 

Thi> Alfred C, Glassell, Jr. Laboratory lias eireiilating 
- seawater .'iquaria throughout and is u^ied for biological re- 
search on marine animals, ranging from plankton to 
sharks. Within iis wr-lls, it is possible to reprofluco and 
maintain natural or artifirial environments, conl rollal)le 
in such parameters as temp('M-ature, salinity, turbidity 
and pJl, 

The Henry L. Doherty Marine Science C<?nter, opened 
in mid- 1971, has an auditorium^ a computer center, con-" 
fcrenee rooms, a large dining roorh, a geological -biologi- 
cal reference cqnter, and houses a library with its 25,000 
volumes (books and periodicals) and 21,000 reprints. 

The school's Division of Atmospheric Science is housed 
in the Computer Center at ihu- university's Coral G d^les 
campus, in close proximity to the Radar Mctmrulogiral 
Laboratory. In addition, the facilities of the various 
schools and departments within the university are avail- 
able to researchers and students in the school, 

Comparativn sedim ontology, fisheries, and pollution re- 
search are carried out at the 14,9-acrc Fisher Island Sta- 
tion in Biscayne Bay and the experimental nursery for pink 
shrimp and pompano is located at Turkey Point, about 30 
milefe south of Virginia Key, The school also operates a 
small station at Lerner Laboratory, Bimini, Bahamas, 

l^or research and training in ecology, the university 
operates two field stations. One is at Pigeon i<ey, 100 
miles south of Miami in the Florida Keys, and the other is 
in Everglades National Park, about 40. miles from the 
Coral Gables campus. 

The school maintains a fleet of , iceanographic research 
vessels. The largest of the fleet, the 208-foot R /V James 
M. Gilliss , was assigned in [971 to the university by the 
Oceanographer of the Navy, - The Gilliss , designed and 
completely outfitted for deep- sea oeeanographic research, 
has accommodations for 19 scientists and 22 crewmen, 

R/V Columbus Iselin was launched in June 1972. An 
overall 170 feet in length, she has accommodations for V: 
scientists and 12 crewmen. The size and range of the Ise- 
lin provides an excellent opportunity for "team" occano- 
graphic studies in conjunction with Gilliss in the Straits of 
Florida, Gulf of Mexico, Caribbean Sea, equatorial Atlan- 
tic Ocean and the Pacific Ocean. ' ■ 

R/V Calanus is the school's major shallow-water re- 
search vessel. Measuring 62 feet ii) length, she pes s esses 
a maxinium draft of approximately five feet. The vessel, 
with accommodations for five or six research personnel, 
was commissioned in the fall of 1970. Her research oxpc- ' 
riitions encompass offshore Miami waters and the Bahamas 
region. - . 
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Tho .15-fool R/V Orca III, constructed In 1972, pro- 
^ vi<Ics a work plntform for programs in the locol BiaravTic- 
Bjiy, Cjirrl Sound, Gulf Stream, anri nearby roof an^'asl 
Although the vf.\ss(rl f:an ai.-comtn:>d.'tl<-' up to 12 sci*'niists 
on finy I rips, proWsions ariv nor. made for overnight" 
c:uis"s due lo her limited cruising' range. 

i-iecaiise murine science is the application of the claasi- 
eal scientific fiehis to ine marine environment, the sehoal 
belii'vrs that a student's underRradUtite trairiiiif,' should be 
<l\isigni"l to give hin\ a broad ami thorou^th barki(rounil in 
lh«' "lool" subjects he will later n«MMl in his i:radunto edu- 
caiion. Foi' this reason, no- under^'rafhiaie doKrei- is of- 
fered in mat ine sciiMice, and admission lo the graduate de- 
gree prog ran) in marine science requires a 13, S. degree 
in OIK- of the biological or physical sciences. The school 
offers onl> three undergraduate courses in marine sci 
enre: Introduction to Oceanography { l'HO20 J / 202), Intro 
cUiolion to Marine Biology (MI3S 204/205). and Advanced 
Marine ISiology. (MBS 404). in addition, the course, Mod- 
ern Geology (GlilL 312). provides a broad background in 
■ the field of ma rim- geology and geophysics. 

The following degrei s,/ programs are offered: 
1. M.S. (iegretr in Marint? Science , with a mai'or in 
atmospheric .science, chemical oceanography, fisheries 
and applied esluarine ecology, marine bit^logical .n-eano- 
graphy, marine g-^olngy ami gt.^ophyaics, or physical 
oceanography, .'\I1 stiidynls arc required to >-ompletc 30 
credits and a thi.'sis i-epresenting original research or 
critical review of litej-ature on a topic approved by the Uie- 
sis conimiltee. In most cases, an »-xamination den jnst ra- 
ting a reading knowledge of a foreign language (frei.ch, 
german or russian) and a comprehensive examination cov- 
-cr-ing a geperal utider standing of the major field as well as 
courses taken is r equired. 

2- J^h. D. degree in Marine Science , with a major in at- 
mospheric science', chemical oceanography, fisheries and 
applietl esluarine ecology, marine biological oceanography, 
marine geology and geophjsics, or physical oceanography.. 
All studems ai-e requirt.'d to obtain permission for Iheir 
advisory committee and petition the academic faculty, of 
the school to enter the Pli. D. program. The student must 
spend at least two consecutive semesters beyond the first 
year's graduate work in full-time study at the school. At 
least 36 graduate credits in courses and seminai-s art? re-, 
quired (they may include courses taken for the M.S. de- 
gree, excluding thesis research credits;,, plus 24 credits 
of dissertation research. Up to 1 2 crediti? may be trans- 
ferred from other institutions, if appi'oved. In ninst cases 
a i-eading knowledge of two languages and a qualifying ex- 
amination is required. 

3» Certificate j^rogram in Fisheries and Applied Kstu- 
arine lilcolopy . A cu-tificate program is available at the 
graiJuate level to provirk/ professional training in various 
branches of fisheries, for foreign students who may not 
hav»? the academic background or sufficient proficiu.-?cy in 
cnglish to undertake advanced degree programs. Studenls 
in this program, take regular graduate courses and can en- 
gage "in research projects. They do not need to meet the 
academic standards required of students who are candir 
dates for advanced degrees,, but should ^ichieve at least a 
C average. Ordinarily the minimum number of credits 
for completion of the certificate program is 14, but the 
number of credits and the actual courses chosen will de- 
pend on. the particular needs of the individual student. A 
certificate will be given to those who complete the require- 
ments at a satisfactory level of performance. Certificate 
students who. perform well in graduate courses and who 
wish to do so can be admitted to regular advanced degree 
programs at the discretion of the faculty. Graduate course 
credits earned with satisfactory grades under the certifi- 
cate program will count toward the degree program if stu- 
dents are admitted to the latter. 

The following courses are offered in conjunction with 
the above programs: 

ATMOSPlfERIG SCIICNCE 

ATM 501 Atmospheric ii^lectrioity 3 ' 

)\TM 51 1 Geophysicr.i J^^luid dynamics 3 

ATM 518 Thoory of Sensors and Systems 3 



ATM 531. I^hysical Meteorology 3 

ATM 33^ Radar Meteorology 3 

ATM "kiI Irnroduciion to Atmospheric Science 3 

ATM 601-604 Seminar in Atmospheric Science ■ 3 

■ ATM ROn-GOfl Atmospheric Research 

• ATM,G-11 Geophysical Fluid Dynamics 11 ^.3 

"ATM t!31 Air -Sea Interaction " . 3 

ATM 632 manetary l-'luid Dynamics 3 

ATM 64) Tropical Meteorology 3 

ATM 642 Problems in Applied 'I'ropical 

Metetiiolopy 2 

A'I'M Gal A -rononiy 3 

ATM 660 Cloud Physics 3 

ATM 661 Synoptic Scale Meteorology 4 . 

A'I'M GG2 Computer Models in l-nttid Dynair.ics 4 

ATM 663 Convective and Mf?soscale Meteorology 4 

ATM 664 Atmospheric Turbulence ' 4 

ATM 665 General Circulation of the Atmosphere 3 

.'^TM 670 Selected Topics in Atmospheric Science '.^ 

ATM 671-679 Advanced Study in Atmospheric Science2-4 

ATM 681-687 Special Work :i 

CUF. M IC A L O C K A yPC R A P I lY 

CHO 503 Fundanientals of Cheniieal 

Oceanography 3 
Clio 504 Chemical Oceanography Laboratory 

and Instrumentation 1 

Clio 501-502 Supervised Proj(;cts [-4 

CnO 603 Advaiioed Chemical Oceanography 3 

eifO 610 Analytical Chemistry in Oceanography 3 

CHO 620 Pliysical -Chemical Oceanography ' 3 

Clio G30 Organic Ghent ical Oceanography 3 
CHO 640 Selected Problems in Chemical 

■ Oceanography 4 

CHO 660 Atmospheric-Chemifltry 3 

CHO 670 -Chemical Oceanography .Seminar i 

CHO 680-690 Special Topics in Marine Chemistry 1-4 

inSHl-nUKS jV :' ^ AP.PIAKD ESTUARINE li:COLOC:;Y 

I'TS 502 Fishery Technology 2 

PIS 503 i^ishery Biology 3 

l^IS 521 Saltwater Pollution Technology 3 

{•■'IS 581-582 Supervised Projects 1-4 

PIS 601-602 I'Mshery Seminar 1 

FIS 603 rish Stocks and their Management 3 

PiS 604 Fish Stocks and their Management 

Laboratory i 

I'TS 605 I^opulution Enumeration and Dynamics 3' 

FIS 606 Ecology of Marine Parasites 4 

FIS 607 Biometrics in Marine Science 4 

FIS 608 Economics of Natural Resources 3 

FIS 609 Alariculture . " 3 

FIS 671-679 Advanced Study Iti Fishery Science [-4 

FIS 681 -682 Fishery Research 2 

MARIME BIOLOGICAL SCIENCl-: 

MBS 204 , Introduction to Marine Biology 3 

MSB 205 Introduction to Marine Biology Lab I 

MBS 404 Advanced Marine Biology 4 

MBS 541 Marine Bioeliemislry 4 

MBS 586 Fishes and their. Environment 3 

MBS 602 Biological Oceanography Seminar i 

MBS 604 General Biological Oceanography 3 

MBS 605 General Biological Oceanography Lab 1 

MBS 621 Taxonomy of Marine Invertebrates • 4 

MBS 622 Ecology of Marine Animals 4 

MBS 623 Invertebrate Embryology 4 

MBS 625 Behavior of Marine Organisms 4 

MBS 626 Advanced Studies in Ethology 2 

MBS 630 Marine Microbiology 5 

MBS 631 . Plankton 4 

MBS 532 Phycology ' .4 

MBS 634 Physiology of Marine Organisms 4 
MBS 671-679 Advanced Study ix\ Marine Biological 

Science ' 1-4 



iVtnS 681- 


682 


Marino l3iolof?ical Rcsoafih • 


7 


MBS 6R7 




Systom^jtics -of l-^ishcs 


.j 


MAHl N K C J:0I ,0G Y AM.^ G FX) PiVi'Sl CS 




MGG 




Structural Geology 


4 


MGO aril 




Marine? Geology 




MGG fifiS 




rJimentaiion *^ 




MGG rifif) 




I'-'i'inciplos of Micropalcontolog>' 


4 


MGG r>5« 




G^ ochuMTiisl ry 




MGG 560 




ApplicP.tion of Modnrn Physics to 








Kurth Scienf c 


3 


MG'. . '>(i\ 




Geophysics 


-1 


MGG f)?! 




Special Studies I 


-4 


MGG fjHl- 


-582 


Supervised Projects 1 


-4 


MGG 605 




Seminar in Marine Geology and 








Geophysics 


1 


MGG 621 




Isotopic Processes in Knnh Sciences 




MGG fi22 




AniUytical Methods in Geochemistry 




MGC 652 




Carbonate Sedimentation 


3 


MGG 653 




Advanced Sedimentation 




MGG 65.-j 




Stratigraphic MicropnleOntology 




MGG 655 




Palooecology 


3 


MGG 658 




Advanced Geochemistry and 








Mineralogy 




MGG 661 




Tectonics 




MGG 662 




Morphology and Structure of Ocean 








Basins 




MGG 671- 


-679 


Advanced Studies in Marine Geology 1 


-4 


FIIYSICAI. OClJANOGRAPFn' 




i-HO 201 




Introduction to Oceanography 




I'llO 202 




Orean and Laboratory Studies in 








Oceanography 




F HO 501 




Fundamentals of Physical Oceanography 


4 


PHO 503 




Introduction to Physical. Oceanography 


4 


PIIO 511 




Geophysical Fluid Dynamics 


3 


PHO 518 




Theory of Sensors and Systems 


3 


PIIO 521 




Estuarine and Coastal Frocpsses 


3 


PHO 541 




Optical Oceanography 


.3 


PHO 581- 


584 


Supervised Projects 1 


-4 


PHO 601- 


610 


Physical Oceanography Seminar 


1 


PHp 611 




Geophysical Fluid Dynamics 11 


3 


PHO 612 




Ocean Circulation Theory 


3 


PHO 621 




Tides and Other Long Waves 


3 


PHO 625 




Ad va need Wave Dynamics * 


3 


PHO 631 




Air- Sea Interaction 


3 


PJiO 5S2 




J^lanetary Fluid Dynamics 


3 


PHO 671- 


680 


Advanced Studies in FhysicaP 








Oceanography I 


-4 



Tho school also offers a joint program in ocean engin- 
eering with the School of lingineering and Environmental 
Design. This program enables engineering graduates to 
pursue study in ocean engineering and ocean related sci- 
ences. The M.S. degree is offered either with a inajor jn 
ocean engineering or with a major in one of the traditional- 
fields of engineering with a minor in ocean engineering, 
Tho ureas of specialization in ocean engineering are ocean 
measurements, underwater acoustics, marine corrosion, 
under water structures or coastal engineering. In addition 
to the M,S, degree program, a qualified student can elect 
a minor in ocean engineering as part of the Ph. D, program 
in tlje Departments of Civil or Mechanical Engineering, 

The following courses are offered in conjunction with 
the above program: . . 

OCt:AN EMGINEERING 





677 


FCi.^ineering of Ocean Systems 


2 


OEN 


681 


Materials in the Marine ICnvironment 


2 


OKN 


682 


Marine Corrosion Laboratory 


1 


OKS 


683 


Advanced Marine Corrosion 


2 


OKS 


68 6 


Ad\'anced Oct .in Moasitrenients 


2 


OFN 


689 


Ocean Engineering Seminar 


1 


OE?< 


69 :i 


Speciat Topics 


1-3 


OEN 


698 


Advancer! Topics in C>cean 








Enginr'<»ring 


1-3 



Professional study of the law of the marine environment 
is offered at two degree levels in tho St-hool of I.^tw in an 
inlordisciplinary program with the School of Marine and 
Atrriospheriv ci«?nce. The area of concentration program 
offers a specialization in Ocean Law durirtg tho three-year 
period of study for the basic .L D. law degree. For law- 
yers with a J. D. degree, the 1 .1 ., M. degree is offrri'ti in 
ocean law to qualify the attorney as an advanced specialist 
in Ihe legal problems of the ocean environment in prepara- 
ion for a career in practice, industry or government. 

The. following courses are offered in conjunction with 
the above program: 



SCHOOL 01'" LAW 



■'\W 806 Admiralty 3 

L -W 810 Tire Ocean and its Fofiources 2 

LAW 819 . Ocean Law , 2-3 

LAW 823 . Coastal Law 3 

LAW 865 International Law ' 3 

LAW 869 Marine Pollution Law 

LAW 985 Ocean Law Seminar 2 

SCHOOL OF MARINE AND ATMOSPHERIC SCIENCE 

FIS 503 Fishery Biology 3 

.FIS 608 Economics of Natural Resources 3 

OEN 689 Ocean Engineering S -minar 2 



The instructional staff for the courses listed previ- 
ously, in the order as presented, consists of the following: 

SCHOOL OF MARINE AND ATMOSPHERIC SCIENCE 
DIVISION OF ATMOSPHERIC SCIENCE 

Estoque, Mariano, J^h, D, , Professor 
Geisler, ,Io^'^, Ph, D, , Associate Professor. 
Kraus, Rri^, --'h. D, , Chaitman and Professor 
Lahiff, Lawro: Ph. D, , Assistant Professor 
Ivatham, Donald, P'.. Assistant Professor 
Lhermitte, Rog' Ph, D, , Professor 
Senn, Harry, IV j, , Associate Professor 
Wenzel, Alan, l-.i- J,, Assistant Professor 

DIVISION OF BIOLOGICAL OCBANOGRAPHY 

Bayer, Frederick, Ph, D, , Professor 

Bunt, John, Ph. D, , Chairman, Division of Functional 

Biology, and Professor 
Cooksey, Keith, Ph. D, , Associate Professor 
Corcoran, Eugene, Ph, D. , Associate Professor 
deSylva, Donald, Ph, D, , Associate Professor 
Fell, Jack, Ph, D. , Associate Professor 
I/ine, Alden, Ph. D, , Research Scientist 
Lane, Charles, Ph. D, , Professor 
Mitsui, Akira, Ph, D. , Professor 
Moore, Hilary, Ph. D,, Professor 
Myrberg, Arthur, Ph, D, , Professor 
Michel, Harding, Ph, D. , Professor 
Reeve, Michael, Ph. D, , Associate Professor 
Robins, Richard, Ph, D, , Professor 
Stevensor., Robert, Ph.D., Assistant Professor 
Taylor, Barrie, Ph. D, , Assistant Professor 
Taylor, Dennis, Ph, D. , Associate Professor 
Thomas, LbwelL Ph, D, , Associate Professor 
Voss, Gilbert, Ph, D. , Chairman and Professor ■ 
Yang, W.on-Tack, Ph. D, , Assistant Professor 



OEN 502 Introduction to Ocean Engineering . 1 

OEN 531 Oceanographic Measurements 3 

OEN 535 Introduction to Underwater Acoustics 3 

OEN 551 Special Problems 1-3 

OEN 636 ' Applied Underwater Acoustics I 3 

OEN 654 Random Signals and Noise 3 

,OEN 671 Underwater Acoustics Laboratory 

OEN 672 Advanced Underwater Acoustics i> 

OEN 673 Applied Underwater Acoustics II . 3 

OEN 675 Applied Ocean Hydronamics 2 
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DIVISION OK CIIKMICAL OCKANCKiRAPtTY 



Malison, Jamos, Ph.D., Assistant Profossor • 
MiUero, Frank, Ph, D, , Associate I'rofossor 
Osllund, Gote, Ph. I), , Professor 
Sogar, Douglas, Ph.D., Assistant Professor 



FISHERIES AND APPLIED KSTUARINK ECOLOGY 

Hoald, Fric, Ph.D., Assistant Professor 
Houde, Fdward, Ph, D, , Assistant Professor 
Iversen, Kdwin, Ph, D. , Associate Professor 
Roessler, Martin, Ph, D, , Associate Professor 
Runnels, Johnnie, Ph.D., Associate Professor 
Tabb, Durbin, Ph.D., Associate Professor 



DIVISION OF MARINE GKOLOGY AND GEOPHYSICS 

Ball, Mahlon, Ph. D, , Professor - r 

Bock, Wayne, Ph.D., Assistant Professor 

Bonatti, Enrico, Ph, D. , Professor 

Bo'itrom, Kurt, Ph. f). , Professor 

Emiliani, Cesare, Ph. D. , Chairman and Professor 

Fisher, David, Ph. D. , Professor 

Gartner, Stefan, Ph.D., Associate Professor 

Ginsburg, Robert, Ph, D. , Professor 

Harrison, Christopher, Ph. D. , Associate Trofossor 

Hay, William, Ph. D, , Professor 

Honnorez, Jose, Ph.D., Research Scientist 

James, Noel, Ph, D. , Tfesearch Associate 

Joensuu, Diva, Ph# D, , Associate Professor 

Marszalek, Donald, Ph.D., Research Scientist 

Moore, Donald, Ph. D, , Assistant Professor 

Nagle, Frederick, Ph.D., Associate Professor 

Prospero, Joseph, Ph. D. , Associate Professor 

Rydell, Harold, Ph. D, , Research Scientist 

Stipp, Jerry, Ph.D., Assistant Professor 

Wanloss, Harold, Ph. D. , Research Scientist 



DIVISION OF PHYSICAL OCEANOGRAPin^ 

Duing. Walter, Ph. D, , Chairman and Professor 
Gordon, Howard, Ph. D, , Associate Professor 
Mooers, Christopher, Ph. D, , Associate Professor 
Perkins, Henry, Ph.D., Assistant Professor 
Hooth, Claes, Ph, D. , Professor 
Van Leer, John, Sc. D. , A&sistant Professor 



DIVISION OF OCEAN ENGINEERING 

Compton, Kenneth, M. S, , Professor 

Craig, H.Lee, Ph. D, , Associate Professor 

Daubin, Scott, Ph. D. , Chairman and Professor 

DeFerrari, Harry, Ph, D. . Assistant Professor 

Michel, John, M.S., Associate- Professor 

Van der Kreeke, Jacobus, Ph. D. , Assistant Professor 

Ya'Coub, Kamal, Ph.D., Associate Professor 



To obtain further information, address all inquiries 
directly to: 

Dr. Warren J. Wisby 

Associate Dean for Graduate Studies 

School of Marine and Atmospheric Sciences 

University of Miami 

10 Rickenbacker Causeway 

Miami, Florida 33149 
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MIAMI-DADE COM.MHNITV COLLEGE 
Miami, Florida 33132 

The present temporary facilities on the Miami River 
(5,000 square feet) provide the focal point for all marine 
sciento technology activity. This facility contains a mar- 
ine reference center, classroom and laboratory areas, 
diving areas and instrument room. Besides the indoor 
Ci\cU\ly, the grounds con\avn fncUxUos to hrvndU> our two 
small boats (22 feet), dockage for our runabouts and 45- 
foot vessel, and a diving and instrument training tank. 

The 45-foot vessel is provided with major electronic 
equipment, wet laboratory, dry laboratory and consider- 
able dock space aft. U is use'd to support a coordinated 
lecture /laboratory /field' "hands-on" approach. 

The diving/instrument tank provides a means of pro- 
viding initial training on site independent of weather and 
vessel schedules. It is primarily used to .support the div- 
ing program in underwater photography, welding, and 
other work tasks. 

This institution offers three two-year curricula in 
marine science technology which lead to an As sociate in 
Science degree. These programs are; marine survey 
technology, marine engineering technology and marine 
electronics technology. 

i The marine survey technician would assume responsi- 
bilities for the support of engineering and scientific ef- 
forts to acquire data' at sea. He would be trained in the 
use of common oceanographic instruments (such as sali- 
nity, temperature, and depth recorders) and processing 
of the data acquired. The work may encompass estuary 
and coastal areas as well as the open ocean. 

The marine engineering technician would assume re- 
sponsibility for the support of engineering and scientific 
efforts to perform work on deck and below the water. He 
would be able to assist in the design, fabrication, installa- 
tion, and maintenance of equipment in the ocean environ- 
ment. This person will be trained in SCURA diving and 
will perform many of his work tasks such as weliding 
underwater. 

The marine electronics technician would assume re- 
sponsibility for support of engineering and scientific ef- 
forts to orovide electronic-mechanical instrumentation 
for use at sea. He would be able to assist the design and 
provide fabrication, operation and m?,intenance capability 
for these instruments. 

The following courses are offered in conjunction with 
the above programs: 



OCE 101 Introduction to Oceanography 3 

MAO 161 Applied Oceanography 3 

MAO 163 Marine Electricity 3 

MAO 164 Marine Engineering Practices 1 , 3 

MAO 165 Operational Diving 2 

MAO 170 Introduction to Oceanography-Lab 1 

MAO 180 Marine Engineering Practices II 3 

MAO260 Underwater Operations i 3 

MAO 261 Marine Surface Operations 3 

MA0262 Underwater Operations II 3 

MA0263 Ocean Measurements I 3 

M.AO280 Advanced Diving 3 

MA0281 Ocean Measurements II 3 

MA0 2 98 Marine Science Internship 3 

MA0299 Marine Science Internship 3 



The college also offers a pre-ocean engineering pro- 
gram which prepares the student for entry into the 'junior 
year of ocean engineering at, Florida Atlantic University. . 
Completion of a four-year program in this area of study 
will prepare the student for positions as a junior engineer 
in industry, and for private or government laboratories 



engaged in engineering work in the ocean and its environ- 
ment. The student should consult with an academic advi- 
sor regarding details of this program. 

The instructional staff for the courses listed above 
consists of the following: 

Bergin, Michael, E. S, , Instructor 

Cawthon, Stephen, Acting Chairman/lnstructor/Diving 
Officer 

LaBonte, Andre, 13. S. , Instructor 
Zawodny, Joseph, B. S. , Instructor 

To obtain further information, address all inquiries 
directly to: 

Dr. .lames L. Hoerner, Associate Dean 

Occupational Education 

Miami- Dade Community College 

Downtown Campus 

Miami, Klorida 33132 



• TirE UNIVERSIT-Y OF MICHIGAN 
Ann Arbor, Michigan 48104 

The research facilities of the Department of Naval Aj^- 
chitecture and Marine Engineering include two ship mod- 
el basins capable of testing models up to 18 feet long. 
One basin is 360 feet long, 22 feet wide and 11 feet deep. 
It is spanned by a traveling carriage that tows the model 
through the water and carries observers and instrumen- 
tation for measuring speed, resistance and so forth. 
Self-propelled tests are also carried out. The tank is 
equipped with a false bottom allowing analysis of shallow 
water effects. It also has a wave- maker allowing model 
tests in head-on or overtaking waves. The other basin 
is 100 feet by 60 feet in plan and six feet deep. It is 
used for ship model tests Vising radio-controlled, self- 
propelleu models. Although used primarily for maneu- 
vering tests and for sea-keeping tests with waves com- 
ing from any direction, it is well suited for mooring 
studies and other ocean engineering work. 

Other facilities include several small instructional 
items such as a demonstration propeller tunnel. In ad- 
dition, the department has available to it all the appur- 
tenances of the Kngineering College, notably the Fluids 
Laboratory (110,000 square feet), the Engineering Tran- 
sportation Library (300,000 volumes) and an IBM 360- 
67 computer system. 

The following degrees are offered: 

B.S. E. in Naval Architecture and Marine Engineer- 
ing (50 degrees awarded in 1971-72). The undergradu- 
ate student elects one of three options, each of which 
leads to the degree, thus acquiring competence in one 
division of the field while obtaining a good introduction to 
the rest. 

Option I. Naval. V r cMt e ctii rc r elat es to the design of 
ship hulls and Includes such topics as form, strength, 
stability, arrangements, resistance, powering and me- 
thods of preliminary design. 

Option 2. Marine tfngineoring places emphasis on the 
design ol" varinus types of propelling and auxiliary ma- 
chinery and on their relation to the ship as a whole. 

Option 3. Maritime engineering sciences stresses 
preparation for research and provides a stronger ground- 
ing in basic engineering science with less emphasis on 
design than that found in the other options. It will be 
normal for students in this option to spend an extra 
term and receive an additional degree in mathematics or 
engineering mechanics or to do graduiite work toward 
an M.S.E* degree from this or other departments 



Students may earn an additional B.S.E. degree in 
either aerospace engineering or industrial engineering 
under combined programs with the respective engineer- 
ing departments. The programs allow substantial sub- 
stitution of courses in one curriculum for those required 
.in the other and typically require one-oxtra term to 
complete. 

Candidates for the degree are required to complete 
the foUoA'ing program: 

Subjects required by Jill programs, 56 hours, combi- 
nation of 17 scientific and liberal arts courses, related 
technical subjects, 21 hours, seven technical courses. 
Program subjects common to all options, 20 hours, six 
engineering and design courses. Option 1 (Naval Archi- 
tecture), 28 hours, 12 courses. Option 2 (Marine Kngin- 
eering), 28 hours, 11 courses. Option 3 (Maritime En- 
gineering Science), 28 hours, five courses). 

M.S.. and M.S. E. in Naval Architecture and Marine 
Engineering i30 degrees awarded in 1971-72). The ap- 
plicant should have a bachelor's degree {or equivalent 
education) in engineering, physics or mathematics. Pre- 
paration should include introductory courses in differen- 
tial equations, solid ntechanics, fluid mechanics and dy- 
namics. Some experience with a large digital computer 
^ is desirable. 

The 30 credit hours required for the degree will nor- 
mally include at least 15 hours in naval architecture and 
marine engineering beyond those required for the bache- 
lor's degree, as well as five or more hours of graduate- 
level mathematics courses. 

There are no specific courses required of all stu- 
dents at this level, Most students will specialize in one 
or more of the following areas, including in their pro- 
grams the basic courses specified: ship hydrodynamics, 
ship structures, marine engineering, ocean engineering 
or marine systems. 

The programs leading to the M.S. E. degree are in- 
tended to train students for careers in design, shipyard 
practice and management. Applicants for these pro- 
grams should have obtained the B.S.E. degree in naval 
architecture and marine engineering, or they should 
have some experience in the marine field in addition to 
a bachelor's degree in some other field of engineering. 
The M.S. E. degree is logically followed by one of the 
professional degrees. Students anticipating careers in 
research, development and teaching will normally work 
for the M.S. 'degree, which may then be followed by the 
Ph. D, degree. 

The graduate advisor may allow certain courses in . 
other departments to be used in partial fulfillment of the 
requirement of 15 hours in naval architecture and marine 
engineering, depending upon. the background and goals of 
the individual student. The program in Marine Systems, 
Operations and Design is normally open only to applicants 
with a bachelor's degree or equivalent experience in the 
marine field. . 

Naval Architect, Marine Engineer (professional dp- 
grees) (no degrees awarded in 1971-72). The profeg.^idn- 
al degree program requires a minimum of 30 credit 
hours of work beyond the M.S. E, level or its equivalent, 
taken at this tmiversity with a grade average of B or bet- 
ter. Successful completion of a qualifying examination 
for admission to candidacy is required. 

The total graduate program shall include: at least 
24 hours in the area of the department or program cited 
in the degree. The department or program advisors may 
specify these hours in greater detail. At least six hours 
devoted to research, design, or development problem, 
including a written report covering the work. A commit- 
tee of faculty members will supervise the work, approve 
the report and conduct a final oral examination on this 
work. At least three courses in cognate fields other 
than mathematics. At least nine hours in mathematics 
beyond the B.S.E. mathematics requirements of the de- 
partment cited in the degree. 

Ph. D. (two degrees awarded in 1971-72). The Ph. D. 
degree is conferred in recognition of marked ability and 
scholarship in some relatively broad field of knowledge. 
A part of the work consists of.regularly announced gradu- 
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ate courses of Listvuction in the chosen field and in such 
cognate subjects as may be required by the student's 
committee. In addition, the student must pursue inde- 
pendent investigation in some subdivision of the selected 
fiold and must present the result of his investigation in 
the form of a dissertation, 

A student becomes an applicant for the ccctora^'O when 
he has been admitted to the Horace II, Rackham Sciiool 
of Graduate Studies and has been accepted in the field of 
his specialization. No assurance is given that he may 
become fi candidate for the doctorate until he has given 
evidence of superior scholarship and ability as an origi- 
nal investigator. 

There is no ge?"\eral course or credit requirement for 
the Ph. D, degree, A student must pass a comprehensive 
examination in his major field or specialization, which 
tests his knowledge in that' field and in the supporting 
fields, before he will be recommended for candidacy for 
the doctorate. , A special doctoral committee is appoint- 
cd for each applicant to supervise the work of the stu- 
dent both as to election of courses and in preparation of 
the dissertation. 

A pamphlet that describes the general procedure lead- 
ing to the doctorate can be obtained from the Graduate 
School office upon request, and another for this depart- 
ment specifically is also available. 

The following courses are offered in conjunction with 
the above programs: 



200 


Introduction to Naval Architecture 


. 4 


300 


Computer Techniques in Naval Architecture 


2 


310 


Structural Design I 


3 


330 


Marine Engineering I 


4 


331 


Marine Engineering II 


3 


350 


Ocean Engineering 1 


3 


400 


Maritime Engineering Management 


2 


401 


Small Craft Design 


2 


402 


Small Commercial Vessel Design 


2 


403 


Sailing Craft Design Principles 


2 


410 


Stress Analysis of Ship Structures 


3 


420 


Resistance, Propulsion and Propellers 


4 


430 


Marine Engineering 


3 


431 


Marine Engineering III 


3 


440 


Ship Dynamics 


3 


446 


. Theory of Ship Vibrations I 


3 


450 


Ocean Engineering II 


3 


469 


Underwater Operations 


3 


470 


Sliip Design I 


3 


475 


Design Project 


3 


490 


Directed Study, Research and Special 






Problems 




510 


Ship Structure Analysis I 


3 


511 


Directed Research in Ship Structure 




520 


Advanced Ship Model Testing 


2-: 


521 


Research in Ship Hydrodynamics 




525 • 


Naval Hydrodynamics I 


3 


526 


Naval' ifydrodynanlics II 


3 


528 


Water Waves 


3 


530 


Theory of Ship Vibrations II 


2 


535 


Propulsion Plant Design Decisions 


3 


550 


Ocean Engineering III 




571 


Advanced r5hip Design 




572 


Economics of Ship Design 


3 


573 


Maritimo Management 


3 


574 


Compute r-Aided Ship Design • 


3 


590 


Advanced Reading Seminar in Marine 
Engineering 




591 


Advanced Reading and Seminar in Naval 






Architecture 




092 


Mnster's Thesis 


3 


610 


Finite Element Alethods 


3 


615 


Ship Structure Analysis in 




620 


Advanced Propeller Theory and Cavitation 


2 


625 


Naval Hydrodynamics III 




900 


DD/'toral Thesis 





The inai ( u *ional staff for the courses listed above 
consists of the following: 



Beck, R, F, , Ph.D., .Assistant Professor of Naviil 

Architecture an»-^ Marine Engineering 
Benford, IJ, , B, S.E,, Professor of Naval Architec- 
ture and Marine Engijieering 
Cofieh, R, H, , Ae, E, , Professor of Naval 

Architecture and Marine Engineering 
D'Arcangclr, A.M., M.S, , Professor of NaVcJ 

Arcliitecturr and Marine Engineering 
Kaldjian, M. .1., Pli. D, , Associate Professor of 

Naval Architecture and Marine Engineering 
M'clvor, I,K. , Ph.D., Professor of Engineering 

Mechanics and Acting Chairmoin of the Department 

of Naval Architecture and Marine Engineering 
Nowacki, H,G. , Dr. -Ing. , Asp ^ciate Professor of 

Naval Architecture and Mnrir.c Engineering 
Ogilvie, T. P, , Ph.D., Profcsbor of Fluid Mechanics 

Department of Naval Architecture and Marine 

Engineering 

Parsons, M,G. , Ph, D, , Assistant Professor of 
Naval Architecture and Marine Engineering 

Woodward, J,B, IIL , Ph.D., Associate Professor of 
Naval Architecture and Marine Engineering 

'I'n obtain further information, address rJl inquiries 
directly to: 

Professor Horst Nowacki 

Department of Naval Architecture and Marine 

Engineering 
West Engineering Building 
Ann Arbor, Michigan 48104 

Interdisciplinary programs of advanced study in water 
resources in the College of Engineering are centered in 
the Department of Civil Engineoi-iiif.r. Tliese int-lude de- 
gree programs leading to the degree Master of Scienc e 
in water resources sciences, M, S. E . degree in civil en- 
gineering: water resources; M . S. degree h\ -water re- 
sources management: and the degree of Doctor of Philo - 
sophy in civil engineering: water resources. For 
further information, i-ontact Professor Walter .1, Weber, 
Chairman of the Water Resources Program, College of ' 
Engineering, University 'of Michigan, Ann Arbor, Michi- 
gan 48104, • ' 

The Department of Atmospheric and Oceanic Science 
includes laboratories fo? atmospheric and marine cheni~ 
istry, synoptic meteorology, geopliyBieal fluid dynamics, 
meteorological instrumentation, upper atmosphere stu- 
dies, and facilities for general physical Ov z^anography 
and submarine geology. 

The Great Lakes Research'Division of the university's 
Institute of Science and Technology maintains and oper- 
ates research facilities for studies of the Great Lakes. 
These include research vessels and campus laboratories, 
both of which are available for staff and student field 
studies in oceanography, Though the Great Lakes Re- 
search Division is a research facility not directly 
volved with teaching, it. assists in iho educational p^ro- 
gram through the research of faculty and students. 

Many of the oceanography staff of the DeiJUI'tr ' of 
Atmospheric and Oceanic Science are participants n the 
university's S'ja Grant Program, Sea Grant activitie s, 
currently centered on a region of Lake Michigan, inv olve 
field studies of sediment chemistry, basin morphology, 
shallow and deep currents, and local meteorology, com- 
plemented with mathematical simulation studies of these 
same phenomena. 

Other recent research activities of faculty and stu- 
dents in oceano7raphy include: air-sea irxternction phe- 
nomena, circulation and diffusion processes, sediments 
and sedimentation processes, air-mass modification, 
water quality modification by man's wastes, geological 
structure of the Great Lakes basins. Great Lakes clima- 
tology,, ecology of plankton, and benthic organisms, as 
well as (Waves and wave prediction. There is also an ac- 
tive progiram of underwater operations aime<3 at develop- 
ing reseajrch capabilities and contributions. 

Tho following (JogrcGS are offered by th<? Department 
of Atnl^ . heric and Oceanic Science: 
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M»S» in Oceanic Science * An applicant for the M.S. 
degree in oceanic science is expected to hold a bachelor's 
degree a;id to have completed requirements in mathema- 
tics and physics. The bachelor's degree may be in any 
field of specialization, but students without undergradu- 
ate courses in oceanic science may be required to maku" 
up for this deficiency by completing such undergraduate 
courses as specified by their advisor. 

Requirements for the degree include 30 credit hours 
of gi aduate studies approved by one of the graduate ad- 
visors, consisting of a minimum of at least 15 credit 
hours of course work in oceanic science and a mininr:um 
of six credit hours of mathematics or three hours of 
mathematics and three hours of cognative science. 

The student's program will be adjusted to assure that 
the student obtains some proficiency in each of several 
. core subject matter areas. For' oceanic science, these 
core areas are physical and dynamical oceanography, 
oceanographic observations and data analysis, marine 
chemistry and marine geologj'. Six hours of course work 
in oceanic science may, after agreement with the gradu- 
ate advisor, be replaced by a master's thesis. 

Ph. D. in Oceanic Science. An applicant for the de- 
gree of Doctor of Philosophy in oceanic science is ex- 
pected to have ability and scholarship of a high order. 
The student must be able to satisfy core req,uirements 
specified for the master's degree at a high level of com- 
petence and will elect additional courses to supplement 
his background and provide him with the knowledge and 
techniques needed to carry out .independent investigations. 

To satisfy the departmental requirements for candi- 
dacy, the student must successfully pass a preliminary 
examination. The student must also satisfy the depart- 
mental language requirement of basic reading competence 
in one foreign language (freivrh, german or r' .ssian) or 
substitute six hours of humanities or social science. 

When the student has become a candidate, a disser- 
tation committee will be appointed for tho student by the 
chairman of the department. The subjcut of the disser- 
tation may be in any area of ocesnic science that is ap- 
proved by the dissertation committee. A satisfactory 
oral examination of the candidate on the dissertation and 
related material, conducted by the dissertation commit- 
tee, completes the requirements for the degree. 

The following courses are offered in conjunction with 
the above programs: 

UNDERGRADUATE 



550 


Ocean Kn'gineering III 




559 


Measurements in Physical Oceanography 


3 


560 


Oceanography Field I'racticum 




572 


Marine Geochemistry - 


3 


605 


Current Topics in Meteorology. and 






Oceanography ^ 


3 


701 


Special Problems in Meteorology and 






Oceanography 




990 


Dissertation/ Precandidate 


2-8 


995 


Dissertation/ Candidate 





The instructional staff for the courses listed above 
consists of the following: 

DEPARTMENT OF ATMOSPHERIC AND OCEANIC 
SCIENCE , 



Ayers, J.C. , Ph.D., Professor 

Bfiker, D.G., Ph. D. , Assistant Professor 

Bartman, F. L. , Ph.D., Associate Professor 

I3aer, F. , Ph. D. , Professor 

Callender, E. , Ph.D., Assistant Professor 

Dingle, A.N. , Sc. D. , Professor 

Drayson, S. R., Ph.D., Assistant Professor 

Epstein, E.S. , Ph. D. , Chairman and Pn^fessor 

GUI, G/C, M.A. f Professor 

Green, A.W. , Jr., Ph.D., Assistant Professor 

Hays, P. B. , Ph.D., Associate Professor 

Hough, J.L. , Ph.D., Professor 

Jacobs, S.J., Ph.D., .\ssociate Professor 

Jones, L. M. , Ph.D., Professor 

Kuhn, W.R., Ph.D.-, Associate Professor 

Meyers, P. A., Ph.D., Assistant Professor 

Monahan, E.G., Ph. D. , Associate Professor 

Mosed, H. , Ph.D., Adjunct Professor 

Portman, D.J., Ph.D., Professor 

Wiin- Nielsen, A. C. , Ph.D., Professor 

To obtain further information, address all inquiries 
directly to: - . 

Dr. Edward S. Epstein, Chairman 

Department of Atmospheric and Oceanic Science 

4072 East Engineering Building 

The University of Michigan • ^ 

Ann Arbor, Michigan 48104 

(313) 763-2390 



ERIC 



304 


Introduction to Atmospheric and Oceanic 






Sciences I 


3 


305 


Introduction to Atmospheric and Oceanic 






Sciences II 


3 


306 


Laboratory in Geophysical Data I 


2 


30^7 


Laboratory in Geophysical Data II 


1 


325 


Ir';roduction to Biological Oceanography 


3 


-J31 


Thermodynamics of the Atmospheres and 






Oc6ans 


3 


333 


Physical Oceanography 


3 


350 


Ocean Engineering I 


3 


351 


Geophysical Fluid Dynamics 


3 


360 


Oceanography Field Methods 


8 


GRADUATE 




417 


Geology of the Great Lakes 


2 


44^ 


Oceanic Dynamics I 


4 


444 


Geophysical Fluid Models 


3 


449 


Marine Geology 


4 


450 


Ocean Engineering II . . 


3 


469 


Underwater Operations 


3 


472 


Experimental Marine and Mineral 






Geochemistry 


2 


478 


Marine Chemistry 


4 


526 


Dynamics of the Oceans and Atmosphere 


3 


528 


Water Waves 


3 


531 


Marine Ecology 


4 


542 


Oceanic Dynamics JI 


3 


543 


Oceanic Dynamics III 


3 



MICmCAN STATE UNIVERSITY • 
East Lansing; Michigan 48823 

Michigan State University has research and teaching 
facilities for work in limnology and oceanography on the 
main campus in East Lansing and at the W,K. Kellogg 
Biological Station at Hickory Corners, ^-Michigan. In ad- 
dition, use is made of the nearby Great Lakes and of af-, 
filiations with several marine stations. 

Facilities on the main campus are available through 
the Departments of Fisheries and Wildlife and Geology. 
The facilities include numerous laboratories with stan- 
dard analytical equipment; a special laboratory with 19 
ponds for controlled experiments on the bands of the Rod 
Cedar River on the main campus; p. nuclear reactor; an 
automated, multichannel gamma counter for neutron acti- 
vation analysis and isotope analyses; a scanning electron 
microscope; an electron microprobe; an X-ray diffrac- 
tion meter; X-ray fluorescence equipment; an infrared 
spectrometer; a coulter counter; chromatographs, a 
seismic play-back center; bomb calorimeter; and a car- 
bon analyzer. Field equipment includes a 20-foot laumnh 
and many smaller boats; biological-, sediment- and 
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water- sampling devices; magnetometers: gravity meters; 
a seismic van and requisite support equipment. The W, 
K, Kellogg Biological Station is a separate entity affili- 
ated through teaching and research progranris with the 
Colli»ge of Natural Science?, Courses are offered during 
the summer session and research conducted throughout 
the year. Laboratory and boat facilities are duplicated 
at the station. 

The following degrees are offered: 

H, S. in Fisheries and Wildlife, specializing in fishery 
biology and limnology. Requirements: 43 credits in the 
social sciences and humanities; comipletion of credits in 
biological sciences, chemistry, geology, mathematics, 
physics and soil science; 40 to 43 credits in professional 
core curriculum for specialty, and 2:3 to 49 other elec- 
tive credits. 

M,S. in Fisheries and Wildlife, sipecializing in fish 
management, fishery biology, limnology or pollution bio- 
logy. Requirements: completion of 45 credits past the 
bachelor's degree of which 8 to 22 hours must be in re- 
search and completion and defense of a master's thesis, 

Ph. D. in Fisheries and Wildlife, with specialties 
above. Requirements: compUHion of a minimum of 36 
credits above the equivalent of a niaistcr's degree; 12 
credits in thesis research and successful completion of 
a dissertation; competence in one or two of the following 
areas for which nine credit hours may be taken: educa- 
tion, communications, foreign language, computer sci- 
ence, systems science, philosophy, mathematics oir any 
other discipline acceptable to the student's committee, 
and oral or written examinations for degree candidacy 
and for defense of the dissertation, 

11, S, in Geology, with specialization in marine geol- 
ogy, geophysics or geochemistry. Requirements: 60 
non-science credits; mathematics through Calculus III or 
Calculus n plus a course in statistics; chemistry equiva- 
lent to three quarters of study; 12 credits in physics: 
geology courses" and a total of at least 180 houry. 
Courses in marine and aquatic sciences offered in fish- 
eries and wildlife are considered as non-science elect- 
ives and are strongly encouraged, ' ' 

M, S, in Geology with specialization in marine geology, 
geophysics or geochemistry. Hequirernents: minimum 
of 45 credits of which up to 10 can be Jor thesis research 
and completion and defense of a master's thesis. 

M,A.T. in Geology with specializations as above, 
Hequirements: Candidates must have a teaching certifi- 
cate prior to receipt of the degree, a minimum of 45 
credits, in addition to those required for the teaching 
certificate, and successful completion of u comprehen- 
sive examination, oral or written. 

Ph. D. in Geology with specializations as above. Re- 
quirements: completion of a suitable qurricJ-um as de- 
terrrlined by the candidate and his guidance committee, 
completion of a foreign language requirement -7r a suit- 
able substitute ^s approved by the guidance commi'd.oe, 
oral and/or written examinations for degree candidacjy 
which must be passed prior to initiation of dissertation 
research, and for defense of the. dissertation, and t?iic- 
cessful submission of a dissertation. 

The following courses are offered in conjunction with 
the above programs: 

UNDKRGRADUATK 



FW 374 


Biological Oceanography 


3 


FW 471 


Ichthyology 


3 


FW 473 


Fishery Biology and Management 


5 


FW 476 


Limnology 


3 


FY 477 


Limnological Methods 


3 


GI^ 201 


General Geology - Physical 


4 


Gl/3 202 


General Geology - Historical 


4 


GLG 205 


Oceanology: The Marine Environm 


ent 




and Man 


3 


GLG 400H 


Honors Work 




GLG 432 


Introduction to Meteorology 


3 


GLG 433 


Introductory Meteorology Lab 


1 


GLG 445 


Field Studies 




GLG 474 


Geophysical Methods 


4 


'GLG 475 


Geophysics 


3 



GLG 492 Scdinientology I 3 

GLG 493 Sedimentology H 3 

GLG 495 Geochemistry I 3 

GLG 496 Geochemistry il 3 

GRADUATE 

FW 802 Chemical Lminoiogy 3 

FW 874 Advanced Rlological Limnology' ■ 3 

FW 899 Research - Master's 

FW 999 Research - doctoral 



Additional courses are available in the Departments of 
Civil and Sanitary Fngineering, Botany, Zoology, Re- 
source Development and Physics that may be applied to 
the student's curriculum in order to allow sgccialization 
in any of the subdivisions in marine science. 

The instructional staff for the courses listed above 
consists of the following: 

FISimRIKS AND WILDLIFK 

Bahr. T.G,, Ph. D, , Assistant Profeissor 

Ball, R.C, , Ph.D., Professor and Director of the 

Institute of Water Research 
D'ltri, F.M,, Ph. D, . Assistant Professor 
Kevern, N. R,, Ph. D, , I'rofessor and Chairman 
McNabb, C. I^. • • Ph. D. , Associate Professor 
Roelofs, H. W. , Ph. D. , Professor 
Tack, P.I., Ph.D., Professor 

GEOLOGY 

Anstey, R.L,, Ph, D, ,- Assistant Professor 
Bennett, H. F, , Ph, D. , Assistant Professor 
Carmichael, R. , Ph. D. , Assistant Professor 
Cross, A,T., Ph.D., Professor 
Ehrlich, R. , Ph.D., Associate Professor 
Fisher, .5.H. , Ph. D, , Professor 
Spooner, C. M\ , Ph. D, , Assistant Profe^vior 
Upchureh, S, B, , Ph.D., Assislsnt Professor 

W.K. KELLO<jG BIOLOGICAL STATION 

Cummins, - K, W, , Ph. U, , Associate Professor 
Hall, D.J,, Ph. D, , Associate Professor 
Klug, M.j;, Ph, D, ^ Assistant Professor 
Lauff, G.H. , Ph.D., Professor and Director 
Wetzel, R.G. , Ph.D., Professor 

To obtain further information, address all inqu: iea 
directly to: 

Chairman 

Department of Geology 
Michigan State University 
East Lansing, Michigan 48823 
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MISSISSIPPI STATE UNIVERSITY 
Mississippi State, Mississippi 39762 

Mississippi State University has teaching and re- 
search facilities at the main campus and is affiliated with 
Mississippi's Gulf Coast Research Laboratory located at 
Ocean Springs, Mississippi. At the main campus, facil- 
ities consist of classrooms, laboratories, computers, 
and offices. 

The following degrees are offered: ' 

College of Engineering, Institute of Engineering Tech- 



nology: Bachelor of Engineering Technology (marine en- 
gineering technology). Requirement; 130 semester ■ 
hours; degrees conferred in 1971-72, six. 

College of Arts and Sciences: Master of Science with 
marine sp&cialties in botany, geology, microbiology or 
zoology. Requirements: 30 semester hours, one foreign 
language and thesis. Ph. D. with marine specialties in 
botany, microbiology or zoology. Requirements: varied 
coursework, minirnum of one foreign language and dis- 
sertation. 

The following courses are offered in conjunction with 
the above programs: 

UNDKRGRADUATK 

BOT 1003 General Botany 

BOT 1013 .General BolaryM_ ' 

BOT 1023 General I^otany II 

Bot 1083 Honors General Botany 1 

BOT 3 093 Honors General Botany II 

CET 3023 Marine Structures 

GET 2303 Applied Thermodynamics 

GET 2403 Metals Technology 

GET 2503 Oceanography 1 

GET 2603 Oceanography II 

GET 3003 Introduction to Underwater Acoustics 

GET 3323 Applied Dynarpics 

GG 1001 Geology 1 Laboratory 

GG 1003 Geology I 

GG 1021 Geology 11 Laboratory 

GG 1023 Geology 11 . 

GG 1003 Honors in Physical Geology 

GG 2053 Advarn:;ed General Geology 

GG 3033 Introduction to Environmental Geology 

MAT 2004 Shipbuilding Technology 1 

MAT 2104 Marine Engineering Technology I 

MAT 2603 Naval Architecture Technology I 

MAT 3014 Shipyard Operations Technology 1 

MAT 3024 Shipbuilding Technology II 

AL^T 3114 Marine Engineering Technology 11 

MAT 3123 Marine Engineering Technology III 

MAT 3404 Shipboard Ventilation 

MAT 3614 Naval Architecture Technology II 

MAT 3623 Naval Architecture Technology III 

MIG1113 ■ Elementary Microbiology 

MIC 1214 General Microbiology 

MIC 2424 Bioinstrumentation 

ZO 1001 Biological Science Laboratory 

ZO 1003 Introduction to Biological Science 

ZO 1094 Honors in General Zoology 

ZO 1314 Invertebrate Zoology 

ZO 2614 Biology of Vertebrates 

ZO 3014 Introduction to Marine Zoology 

ZO 3115 Vertebrate Morphology I 

ZO 3125 Vertebrate Morphology II 

ZO 3714 Ideology 

ZO 3813 Biological Techniques 

ZO 4000 Special Problems 

U N DE RG R A DU AT R / G RA DV ATE 

BOT 4103/6103 Taxonomy of Spermatophytes 

BOT 4114/6114 General Plant Physiology 

BOT 4133/6133- Plant Ecology 

BOT 4904/6904 Introduction to Alarine Botany 

BOT 5103/7103 . Cytology 

GG 4303/6303 Introduction to Stratigraphy and 

Sedimentation 

GG 4413/6413 Physical Marine Geology 

GG 4423/6423 Chemical Marine Geolog>' 

GG 4503/6503 Geomorphology 

GG 4603/G603 Engineering Geology 

GG 5323/7323 . Gulf Coast Stratigraphy 

MIC 4424/6224 Advanced General Microbiology 

MIC 4321/6231 Microbiological Literature 

MIC 4324/6324 Microbiology of Water and Sewage 

MIC 4413/6413 Quantitative Microbiology I 

MIC 5213/7213 Microbial Physiology I 

MIC 5223/7223 Quantitative Microbiology II 

MIC 5414/7414 Radioisotope Techniques I 



ZO 4326/6326 
ZO 4636/6636 

ZO 4824/6824 

GRADUATE 



MOT 7000 
BOT BOOO 
BOT 8104 
BOT 8112 
BOT 8124 
BOT 8144 
ROT 8163 
ROT 8173 
BOT 8801- 
130T 9000 



8821 



GG 7000 
GG 8000 
GG 8064 
GG 8074 
GG 8333 
GG 8551-8561 
GG 8572 
GG 8623 
GG 9163 
MIC 7000 
MIC 8000 
MIC 8201-8211 
MIC 8235 
MfC 8253 
MIC 8293 
MIC 8324 
MIC 8414 
■ MIC 9000 

ZO 7000 
ZO 8000 
ZO 8213 
ZO 8314 
ZO 8633 
ZO 8713 
ZO 8802 

ZO 8811-8831 
ZO 8943/8993 
ZO 9000 



Marine Invertebrate Zoology 
Marine Vertebrate Zoology and 

Ichthyology 
Marine Fisheries Biologj' 



Special Problems 

Thesis Research/Thesia 

Morphology of Algae 

Botanical Literature 

Advanced Anatomy * " 

Cytogenetics 

Advanced Plant Physiology 1 
Advanced Plant Physiology H 
Seminar 

Dissertation Research/ 

Dissertation 
Special Problems 
Thesis Research/Thesis ' 
Earth Sciences 1 
Earth Sciences II 
Sedimentology 
Graduate Seminar 
Geologic Literature 
Special Topics in Geology. 
Sedimentary Petrology 
Special Problems 
Thesis Research/Thesis 
Seminar 

Mathematical Microbiology 
Quantitative Microbiology Hi 
Microbial Genetics 
Applied Microbiology 
Radioisotope Techniques II 
Dissertation Research/ 

Dissertation 
Special Problems 
Thesis Rto^^rch/Thesis 
Comparative Physiology 
Advanced Invertebrate Zoology 
Vertebrate Ethology 
Advanced Ecology 
Scientific Writing for Biological 

Students 
Seminar 

Special Topics in Zoology 
Dissertation Research/ 
Dissertation 



The instructional staff for the courses listed above 
consists of the. following: 

MARINE ENC^INEERING TECHNOLOGY 

Anderson, C. F. , M.S., Associate Professor of 

Marine Engineering Technology 
Bartlett, F. G. , M. S. E. , Associate Professor of 

Marine Engineering Technology 
Benton, R. D. , M.S., Associate Professor of 

Electrical Engineering Technology 
Bryant, G. B. , M.S., Assistant Professor of 

Marine Engineering Technology 
Thomas, J. E. , M. S. , Director of Institute of 

Engineering Technology and Professor of 

Electrical Engineering 



BOTANY 

Hare. M. L. , Ph. D. , Assistant Professor 
Johnston, G, W, , Ph, D. , Professor and Department 
Head 

Lane, H. C. , Ph.D., Adjunct Associate Professor 
Locke, J. F. , Ph.D., Professor 
McDaniel, S. T. , Ph.D., Assistant Professor 
Price, J.A. , Jr. , Ph. D, , Assistant Professor 
Watson, J.R. , Jr. » Ph. D, . Associate Professor 



ERIC 



GEOLOGY 



Laswell, T. -T.'. Ph.D., Professor of Geology and 
Geography and Head of the Department 

Lins, T. W. Ph.D., Assistant Professor or . 
' Geology and Geography / /: 

Keady, D. M. , Ph.D., Associate Professor . 
Geology and Geography 

Russell, E. E. , Ph. D. , Professor of Geology and 
Geography . 

MICROBIOLOGY * 

Brown, L. R. , Ph. D. , Assistant Dean of Arts and 
Sciences and Professor of Microbiology 

Cook, D. W. , Ph.D., Assistant Professor of 
Microbiology 

McCamish, J. , Ph. D. , Associate Professor of 
Microbiology 

Mickelson, J. C. , Ph.D., Professor of Microbiology 
Stojavonic, B. J. , Ph.D., Professor of Agronomy 
Tischer, R.G., Ph.D., Professor of' Microbiology 

and Head of the Department 
Wang, A.W. S. , Ph.D., Assistant Professor of 

Microbiology 

ZOOLOGY ' 



Altig, R. G. , Ph. D. , Assistant Professor 
Clemmer, G. H. , Ph.D., Assistant Professor 
Cross, W. H. , Ph. D. , Adjunct Professor 
De La Cruz, A. A. , Ph.D., Associate Professor 
Dawson, C. E. , B. S. , Adjunct Associate Professor 
Morrow, J.T., Ph.D., Professor and Head of the 

Department 
Yarborough, J. D. , Ph. D. , Professor 

For additional information, address all inquiries di- 
rectly to: 

Marine Engineering Technology 
J. E. Thomas, Director 
Institute for Engineering Technology 
P. p. Drawer GL 

Mississippi State, Mississippi 39762 
(601) 325-3073 - 

i 

Marine Science Programs - . 

J. C. McKee» Jr. 

Vice President for Research and Dean 

of the Graduate School 
P.O. Drawer G 

Mississippi State, Mississippi 39762 
601-325-4325 



NAVAL POSTGRADUATE SCHOOL 
Monterey, California 

The Department of Oceanography offers graduate edu- 
cation in oceanography for active duty military officefs. 
The department operates a 126 -foot hydrographic research 
vessel and ships from the Pacific oceanographic vessel 
pool. Laboratory facilities include ia small sediments 
laboratory, a biological laboratory, as well as chemical 
and geological laboratories. Also utilized are facilities 
in the Departments of Electrical Engineering, Physics, 
Mechanical Engineering and Material Science and Chemis- . 
try. 

The degree of Master of Science in Oceanography is. 
offered. Requirements: entrance requires a baccalau- 
reate degree in a field appropriate to the oceanography 



option chosen. Minimal requirements include mathema- 
tics through differential and integral calculus, one year of 
college physics; and one year of college chemistry. ■ 

Completion of 35 quarter hours of graduate courses of 
which 15 hours must be in the 40C0 oceanography series. 
The entire sequence of courses for the particular program 
selected must be approved by the Department of Oceano- 
graphy. Also, an acceptable thesis on a topic approved by 
the Department of Oceanography. 

The degree of Master of Science in Engineering Acous- 
tics is offered as an interdisciplinary program with 
courses drawn principally from the fields of electrical 
engineering and physics. The emphasis is on those as- 
pects of acoustics concerning propagation of sound in 
water, in applications of underwater sound, and on the 
electrical engineering of instrumentation for underwater 
sound detection. Between six and lO-students are gradu- 
ated each year. Degree requirements are: preparation: 
completion of work which would qualify the student for a 
Bachelor of Science degree in engineering or physical 
sciences, minimum of 36 graduate credit quarter hours 
must bo taken in acoustics and its applications: one 4000 
level course from each of the three following areas must 
be included: wave propagation, vibration and noise con- 
trol, transducer theory, sonar systems, and signal pro- 
cessing, and an acceptable thesis must be completed. 

The following courses 'are offered in conjunction with 
the above programs: 

UPPER DIVISION 



OC 2 no Introduction to Oceanography 
UPPER DIVISION OR GRADUATE 



OC 


3150 


Geophysical Random Processes 


5 


OC 


3221 


Descriptive Oceanography 


4 


OC 


3250. 


Dynamical Oceanography 


4 


OC 


3260 


Sound in the Ocean 


3 


OC 


3320 


Geological Oceanography 


4. 5 


OC 


3420 


Biological Oceanography 


4. 5 


OC 


3520 


CHf»mical Oceanography 


4 


OC 


3601 


Ocean Wave Forecasting 


3 


OC 


3605 


Ocean Wave Forecasting Laboratory 


3 


OC 


3611 


Ocean Wa».e and Surf Forecasting 


2 


OC 


3615 


Ocean Wave and Surf Forecasting Lab 


3 


OC 


3616 


Oceanographic Forecasting 


3 


OC 


3621 


Oceanographic Forecasting Lab 


2 


OC 


3700 


Oceanographic Instrumentation and 








Observations 


3 


OC 


3710 


Field Experience in Oceanography 




OC 


3801 


Ocean Operations I 


3.5 


GRADUATE 






OC 


42II 


Waves and Tides 


4 


OC 


4213 


Coastal Oceanography- 


4.5 


OC 


4251 


Dynamical Oceanography I 


4 


OC 


4252 


Dynamical Oceanography' II 


4 


OC 


4253 


Dynamical Oceanograptiy III 


3 


OC 


4260 


Sound in the Ocean 


3 


OC 


4340 . 


Marine Geophysics 


3 


OC 


4421 


Marine Ecology 


3 


OC 


4422 


Marine Fouling 


1. 5 


OC 


4612 


Polar Oceanography 


3 


OC 


4800 


Special Topics in Oceanography 


3 


OC, 


4802 


Ocean Operations II 


3. 5 


OC 


4803 


Physical Properties of Marine Sedi- 








ments 


3. 5 


OC 


4851 


Geophysics; Earth Gravity 


4 


OC 


4852 


Geophysics: Earth Magnetism and 








Electricity 


4 


OC 


4853 


Geophysics: Sound and Seismicity 


4 


OC 


4900 


Seminar in Oceanography. 


3 


OC 


4901 


Seminar in Ociean Operations 


3 


DEPARTMENT OK ELECTRICAL ENGINEERING 




EE 


2114 


Communication Theory I 


4 


EE 


3116 


Communication Theory II 


4 



ERIC 
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EE 


3311 


Energy Conversion 


4 


EE 


3622 


Electromagnetic Theory 


3 


EE 


3731 


Instruments and Equipment for Ocean 








Operation 


5.5 


EE 


*4'151 


Sonar Systems Engineering 


4 


EE 


4452 


Underwater Acoustic System Engineering 5 


EE 


4541 


Signal Processing 


3. 5 


EE 


4571 


Statistical Communications Theory 


4 


EE 


4581 


Infoi-mation Theory 


3.5 


DEPARTMENT or PHYSICS 




PII 


3X57 


Physics of Continua 


. 4 


PH 


3431 


Physics of Sound in the Ocean 


5 


PH 


345 J 


Fundamental Acoustics 


4. 5 


PH 


3452 


Underwater Acoustics " 


5 


PH 


4453 


Propagation of Wav.es in Pluids 


4 


PH 


445'! 


Transducer Theory and Design 


4 



The instructional staff for the courses listed above 
consists of the foll6wing; 



DEPARTMENT OF OCEANOGRAPHY 

Andrews, IToljert S. , Ph. 1^, , Assistant Professo r 
Bechelineyr, L. 1^. , Cdr. , USN, Instructor 
Boston, Noel E. J. , M. S. , Associate Professor 
Denner, Warren \V. , Ph.D., Assistant Professor 
Gait, Jeery A., Ph.D., Assistant Professor 
Haderlie, Eugene C. , Ph. S., Professor 
.lung, Glenn H., Ph.D., Professor 
Leipper, Dale F. , Ph.D., Chairman and Professor 
Roberts, Cahrles 1^. , LCDR, USN, Instructor 
Thompson, Warren C, Ph.D., Professor 
Thornton, Edward B. , Ph.D., Assistant Professor 
Traganza, Eugene D. , Ph.D., Assistant Professor 
Von Schwind, Joseph J. , Ph, D. , Associate Professor 
Wickham, Jacob B. , M.S., Associate Professor 

The Engineering Acoustics Prog ram 'is administered in 
the Department of Physics and Chemistry. An engineering 
acoustics academic committtee monitors the academic con- 
tent of the program, it consists of: 

Sackman, G. L. , Ph. D. , Associate Prof*»ssor of 

Electrical Engineering 
Wilson, O. B. , Jr. , Ph. D. , Professor of Pliysics and 

Committee Chairman 

Other professors involved with the program include: 

Coppens, A. B. , Ph. D. , Associate Professor of 
Physics 

Eller, A. 1. , Ph. D. , Assistant Professor of Physics 
Medwin, H. , Ph.D., Professor of Physics 
Myers, G. A. , Ph.D., Associate Professor of Electri- 
cal Engineering 
Sanders, .J. V. , Ph.D^, Associate Professor of Physics 
Stentz, D. A. , M. S. , Associate Professor of Electri- 
cal Engineering 
Titus, H. A. , Ph. D.., Professor of Electrical Engi- 
neering 

o ' 

To obtain further information, address all inquiries 
directly to: 

Dr. Dale F. Leipper, Cliairman 
Department of Oceanograpliy 
Naval Postgraduate School, Code 58 
Monterey, California 93940 



UNIVERSITY OF NEW HAMPSHIRE 
Durham, Nca' Hampshire 03824 

'I'he University of New Hampshire has natural facilities 
for marine studies. The Grv?at Bay estuarine systems is 
adjacent to the campus. The coastline of the open Atlantic 
is less than 15 miles away with the lisles of Shoals a few 
miles offshore. 

An 8, 400'»square-foot research facility, vhc: Jackson 
Estuarine Laboratory, is located on Great Bay. This fa- 
cility is maintained primarily for use by marine-oriented 
faculty and students of the university. The 45-foot R/V 
Jure A. Chase and several other university rese/irch ves- 
sels are docked at the lalDoratory. The Chase is equipped 
with a recording fathometer, radios, radar and a Loran. 
Equipment at the Jackson Estuarine Laboratory and on the 
campus includes running seawater systems, electron mi- 
croscopes, digital computers, a Beckman automatic amino 
acid analyzer, liquid scintillation counter, wave tar?* an 
underwater sound laboratory and a mass spectromete.*. 

The Departments of Biochemistry, Botany, Earth Sci- 
cnres. Microbiology and Zoology are heavily committed to 
marine research. In addition, marine-ofiented research 
is conducted in the Departments of Physics, Chemistry 
and Resource Economics. Marine research programs at 
the university include studies in the marine food web, ma- 
rine biotoxins, chemical and biological pollution, physical, 
chemical and geological oceanography, marine mineral re- 
sources, marine resources management and mariculture. 
Much of this research is conducted in the estuary and cn 
the continental shelf. The Scuba and water safety pro- 
grams in the Department of Physical Education are closely 
coordinated with the entire campus- wide marine program. 

Oceanography at the University of New Hampshire is 
multidisciplinary. Students wishing to prepare themselves 
for careers in oceanography or marine sciences enroll as » 
a major in an existing department. The ocean-oriented 
content of the program is arranged in consultation with the 
academic advisors in the various departments. Students 
will find ample opportunity to participate in the broad 
spectrum of marine research in the life sciences,' physical 
sciences, or engineering, all in progress at the university. 
The following degrees are offered: 
Department of Biochemistry: B. S. , M. S.-, Ph. D. 
Department of Botany: B.S. , M.S., Ph.D. 
Department of Earth Sciences: B. A. , B.S. (Geology), 
M. S. (Earth Sciences - Option in Oceanography) 



Department of Microbiology: B. A. , M. S. , Ph. D. 
Department of Zoology;- B. A. , M.S., Ph.D. 
The following courses are in conjunction with 

the above programs: 

BIOLOGY 

. G41 Principles of Ecology 4 
BOTANY . 

723 Introductioii to Biological Oceanography and 

Marine Ecology 4 
722 Marine Phycology 4 
822 Advanced Marine Phycology . 4 

MICROBIOLOGY 

707 Marine Microbiology . • 4 
ZOOLOGY 

618 Introductory Invertebrate 4 

704 Comparative Endocrinology - 4 

711 Natural History of Cold-Blooded Vertebrates 4 

715 Natural. History of Marine Invertebrates 4 

• 772 Fisheries Biology 4 

796 Invertebrate Endocrinology 4 

803 Marine Ecology ■ • 4 

■ 820 Invertebrate Zoology 4 

821 Invertebrate Zoology 4 

822 Protozoology 4 

823 The Host- Parasite Relationship 4 



826 Comparative Physiology 4 

830 Invertebrate Kmbryology 4 

EARTH SCIENCES 

501 Introduction to Oceanography A 

■' 734 • Applied Geophysics 4 

741 Geochemistry \ 4 

752 Chemical Oceanography . . 

754 Sedimentation - Strati(?raphy 4 

759 Geological Oeeanogra^ihy 4 

795 Topics in Pliysical Oceanography 4 

816 Clay Mineralogy • ; 4 

856 Estuarine and Marine Sedimentation 4 



An introductory course in marine science is given dur- ' 
ing the summer at t he Isle of Shoals in cooperation with 
Cornell University and the State University of New York at 
Stony Brook. 

The instructional staff for the courses listed. above con- 
sists of the following: 

LIFE SCIENCE 

Borror, Arthur C. , Ph.D., Associate Professor of 
Zoology 

Bullock, Wilbur L. , Ph. D. , Professor of Zoology 
Chesbro, William R. , Ph. D. , Professor of Micro- 
biology 

Croker, Robert A^ , Ph. D. , Assistant Professor of 
Zoology 

Green, D. MacDonald, Ph.D., Professor of Bio- 
chemistry 

Hag'strom, Earl C. , Ph.D., Associate Professor of 
Psychology 

Harris, Larry G. , Ph.D., Assistant Professor of 
Zoology 

Herbst, Edward J. , Ph.D., Chairman and Professor 

of Biochemistry 
Ikawa, Miyoshl, Ph.D., Professor of Biochemistry 
Jones, Galen, E. , Ph.D., Professor of 'Microbiology 
Klippenstein, Gerald L. , Ph.D., Assistant Professor 

of Biochemistry 
Mathieson, Arthur C. , Ph» D. , Director of Jackson 
Estuarine Laboratory and Associate Professor 
of Botany . ' 

Metealf, Theodore G. , Ph.D. , Professor of Micro- 
biology 

Milne, LorusJ. , Professor of Zoology 
Mulligan, Hugh F. , Ph.D., Associate Professor of 
Botany 

Sasnnr, John J., Ph.D., Associate Professor of 
Zoology 

Sawyer, Philip J. , ,Ph. D. , Chairman and Professor 
of Zoology 

Slanetz, Lawrence W., Ph. D., Director of Health 
- Studies and Profei;sor 'of Microbiology 
Swan, Emery F. , . Ph. D. , Professor of Zoology 
Tillinghast, Edward, Ph.D., Assistant Professor 
of Zoology 

W^heeler, Ellsworth. H. , Jr. , Ph. D. , Assistant 
Professor of Zoology 

\ . • ■ • • 

PHYSICAL SCIENCE 

Anderson, Franz E, , Ph.D., Associate Professor 
of Geology 

Birch, Francis.S., Ph.D., Assistant Professor of 

Earth Sciences 
Bothner, Wallace A. , Ph.D., Assistant Professor 

of Geology 

Clarkj David G., Ph.D., Associate Professor of 
Physics -.i 

Gaudette, Henri E. , Ph.D., Associate Professor 
of Geology 

Hall, Harry H. , Ph. D. , Professor of Physics 
Loder, Theodore. C. , Ph. D. , Assistant Professor 
of Earth Sciences 



Tis Ciller, Herbert, Ph. D. , Chairman and Professor 
ol* Geology 

Wilson, John A. , Ph.D., Assistant Professor of 
Mechanical Engineering 

SOCIAL SCIENCES 

Andr<?\vs, Richard A., }^h. D. , Associate Professor 

of Resource l::cononucs 
Barlow, Robert F. , Ph.D., Professor of Economics 

and Administration . 
Durgin, Owen B. , M.S., Associate Professor of 

Resource Economics 
Honry, WQliam F. , M.S. , Professor of Resource 

Economics 

PHYSICAL EDUCATION 

Waterfield, Allan D. , M.S., Assistant Professor of 
Physical Education 



Ocean engineering at the University of New Hampshire 
is centered in the Engineering Design and Analysis Labor- 
atory (ED.^L). EDAL has committed itself to the task of 
providing a real-world view of engineering by offering a 
variety of interdisciplinary, project-oriented academ4c 
experiences to undergraduate and graduate engineering 
students. 

The following degrees are offered: . 

Department of Chemical Engineering: B. S. , M. S. 

Department of Civil Engineering: B. S. , M. S. 

Department of Electrical Engineering: B. S. , M. S. 
■ Department of Mechanical Engineering: B. S. , M« S. 

.'\n interdepartmental engineering Ph. D. program is 
offered. A candidate may choose one of the following op- 
tions: engineering systems design, signal processing, 
theoretical and applied mechanics or transport phenome-» 
na. These options offer opportunities for advanced study 
in ocean engineering. 

An ocean' engine ei4ng minor program is available to 
undergraduates. The program curriculum includes sueh 
courses as Introduction to Oceanography, Introduction to 
Ocean Technology, Physical Oceanography, Geological. 
Oceanography, Naval Architecture in Ocean Engineering, 
Submersible Vehicle Systems Design, Underwater Acous- 
tics, Coa.<5tal Engineering and Processes, and an Under- 
graduate Ocean Projects Course. Additionally, under- 
graduates who wish to become more deeply involved in 
ocean engineering activities may do so by associating 
themselves with professors and graduate students who are 
engaged in ocean projects. 

The following ^ourses arc offered in conjunction with 
the above progranns: 

ELECTRICAL , 



785 Underwater Acoustics 4 
MECHANICAL 

737 Oeean Mechanics I • 4 

738 Ocean Mechanics II 4 

751 Naval Architecture 4 

752 Submersible Vehicle Systems Design 4 
. 757 Coastal Engineering and'Proces.ses 4 

808 Theoretical Aero/Hydro-Mechanics in 

Ocean Engineering 4 

^ 838 Theoretical Acoustics 4 

ELECTRICAL- MECHANICAL 

695 Engineering Projects 2-4 

696 Engineering Projects 2-4 

TECHNOLOGY 

610 Introduction to Ocean Technology 4 
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CHEMICAL, CIVIL, ELECTRICAL,' MECHANICAL 

895 Master's Project, Problem or Independent 

Study - ,1-4 

899 Master's Thesis 1-6 

The instructional staff for the courses listed above con- 
sists of the foUo^a'ing: 

AUmendinger, E. Eugene, .M.S., Associate Professor 

of Naval Architecture 
Azzi,, Victor D. , Ph.^J. , Professor of Mechanics 
Blanchard, Fletcher A. , Jr., M.S., Professor of 

Electrical Engineering 
Celikkcl, Barbaros. Ph.D., Visiting Assistant 

Professor of Mechanical Engineering 
Corell, Robert W. . Ph.D., i'^rofessor of Mechanical 

Engineering 

Fan, Stephens., Ph.D., Associate Professor of 

Chemical Engineering 
Gerhard, Glen C. , Ph.D., Associate Professor of 

Electrical Engineering 
Glanz, Filson, Ph.D., Associate Professor of 

Electrical Engineering 
• Limbert, David E. , Ph.D., Assistant Professor of 

Mechanical Engineering 
Melvin, Donald W. , Ph.D., Associate Professor of 

Electrical Engineering 
Murdock,. Joseph B. , Ph. D, , Chairman and Professor 

of Electrical Engineering 
Newman, A. Kiefer, Ph. D. , .Assistant Professor of 

Electrical Engineering 
Nielsen, John P. , Ph.D., Associate Professor of 

Civil Engineering 
Pokoski, John, Ph.D., Associate -?rofessor of 

Electrical Engineering 
Savage, Godfrey H. , Ph. D. , Engineer, Director of 

EDAL and Professor of Mechanical Engineering 
Slvaprasad, Kondagunta, Ph. D. , Assistant Professor 

of Electrical Engineering 
Skutt, H. Richard, I'h. D. , Professor of Electrical 

Engineering 
Stolworthy, E. Howard, B. S. , Professor of 

Mechanical' Engineering 
Taft, Charles K. , Ph. D. , Professor of Mechanical • 

Engineering 

Torrest, Roberts,, Ph.D., Assistant Professor of 

Chemical Engineering 
Wilson, John A. , Ph.D., Assistant Professor of \ 

Mechanical Engineering ■ . . 

Winn, Alden L. , M.S., Professor of Electrical 

Engineering 

Ylldiz, Asim, D.Eng. » Professor of Mechanics 

To obtain further information, address all inquiries 
directly to: 

. Office of Marine Science and Technology 
Kingsbury Hall 
University of New Hampshire 
Durham, New Hampshire 03824 
(603) 862-1383 



politan colleger and universities known as Affiliated Col- 
leges and Universities, Inc. 

Although NYCSL does not offer formal academic 
courses nor -iwards degrees, it provides opportunity for 
sponsored thesis research at the laboratory which is ap- 
plicable toward a degree at the member institutions, 
where M. S^ and Ph. D. programs are offered. A special 
program oi academic offerings is currently under review 
for inauguration in the near future. 

The member institutions of the consortium include: 
Adelphi University, Kordh'am Univerbity, Hofstra Univer- 
sity, Long Island University, Now York University, St. 
John's University, New York Institute of Technology and 
Stale University of New York. 

Locatjd on 36 acre's at Fort Pond Bay, Montauk, New 
York, the site and accommodations of the various build- 
ings, with more than 300, 000 square feet of available 
floor space, make them well suited for an oceanology 
complex. An 850-foot, L-shaped pier, five railroad sid- 
ings, a seaplane hanger and a helicopter pad are avail- 
able. More than 50, 000 square feet of available space 
have been converted into ocean sciences and research 
laboratories. 

The laboratory has this past year installed an RCA 
electron microscope and has completed a running sea- ■ 
water laboratory which is occupied by fisheries and in- 
vertebrate biology scientists. A weather station, located 
on the premises^ measures wind speed, barometric pres- 
sure, temperature-humidity and solar radiation. : The 
NYOSL library has more than 2, 000 titles and is a re- 
source facility for information on the waters contiguous 
to Long Island. ^ 

Individual laboratories engaged in marine research 
projects at the present titoe include: biology, bioassay, 
biochemistry,' biomedicine, chemical oceanography, 
fisheries oceanography, hydrologic engineering, micro- 
biology (phytoplankton), microbiology (bacterial), phy- 
cology, physical oceanography, sanitary engineering and 
water quality. 

Among the vessels used by the laboratory is the RV/ 
Kyma , a 100-ton former U. S. army "T'' boat converted 
for coastal and estuarine oceanographie research. Also, 
there are four Boston Whalers, one of which has electro- 
nic equipment which records various parameters, and a 
22 -foot rescue vessel equipped with a 500-h'orsepower 
inboard/outboard motor. 

Laboratory staff involved in various research projects 
are: 

John C. Baiardi, Ph.D., Director 
Senior Research Scientists: 

James E. Alexander, Ph.D., Chemical Oceanography 
James P. Hunt, B. M. E. , Marine Engineering Re- 
search 

Eugene P.-"emuzic, Ph.D., Biochemistry . 
R. H. Whit.=, B. S. C. E. , Sanitary Engineering and 
Water Quality 



Research Scientists: 

Anthony D'Agostino, Ph.D., Marine Biology 
Rudolph HoUman, Ph. D. , Physical Oceanography 



NEW YORK OCEAN SCIENCE' LABORATORY 
■ Montauk, New York 11954 

. The New York Ocean Science Laboratory (NYOSL), a 
center for integrated prograhns of research and develop- 
ment In the marine sciences, was founded by its present 
director, Dr. John C. Baiardi. The laboratory is oper- 
ated under the auspices of a consortium of ei^ht metro- 



Associate Research Scientists: 

Herbert M. Austin, Ph.D., Fisheries' Oceanography 
Josephine Hurst, Ph.D., Marine Biomedicine 
Eugene lannotti. Ph. D. , Microbiology (Bacterial) 
Robert ^uzzi. Ph. D. , Microbiology (Phytoplankton) 
Thore Omholt, Ph.D., Marine Enginee ring 
John P, Wourms, Ph.D., Biology t Electron 
Microscopy . 



Mrs. Georgeanne O'Riordan, M. A. , l ibrarian 



Research Associates 

Nicholas K. Coch, Ph. D. , Manne Geology 
Associate Professor • 
Dept. of Earth & Environmental Sciences 
Queens College 

Edw-ird I Coher, Ph. 0. (Parasitology) 
Associate Professor of Biology 
.Southampton College 

Peter P. Faiella, M.S. (Education) 
Principal, John J. Daly Elementary School 
Port Washington 

Steven IV1. Hahn, M.S. (l^lectronlcs) 
President 
■ Detectron Security Systems, Inc. 

Malcolm K. Hair, Ph.D. (Marine Ecology) 
Assistar.t Professor of Biology 
Adelphi University. 

Daniel M. Lilly/ J'h. 13. (Marine Protozoology) 
Professor of Biology 
St, .Tohn'B Unlvershy 

Henry M. Moeller, Ph.D. (Phycology) 
Coordinator, Marine Science Dept. 
Dowling College 

George D. Ruggierl, Ph.D. (Marine Blomedlcine) 
Director 

Osborh Laboratories of Marine Sciences 

New York Aquarium - . ' 

Harold F. Udell, M.S. C, E. (Sanitary Engineering) 
Director - 

'Dept. of Conservation & VVaterways 
Town of Hempstead 

To obtain further information, address all inquiries 
directly to: , 

Dr. John C Baiardi, President-Director 
New York Ocean Science Laboratory 
Drawer EE 

TVTontauk, New York 11954 
Tele: (516) 668-5800 



STATE UNIVERSITY 
AGRICULTURAL k TECHNICAL COLLEGE 
Farmingdale, New York 11735 

. 

The two-year Biological Technology Curriculum at the 
State University at Farmingdale offers a second year 
major option in oceanology. . |' 

The teaching facilities consist of seven well equipped"; 
laboratories; one specially equipped to teach marine 
science, the others for supporting biological science 
courses. Additiorjal facilities are a large walk-in cold - 
room and the use of the Black Coral , a es-foot research 
vessel fully equipped for marine research and teaching. 

The following two -year college degree is offered: 
Associate in Applied Science (A. A. S. ) in Biological . 
Technology specializing in oceanology. The require- 
ments are the successful completion of 65 credits in- 
cluding nine in social science, six in English, six in 
mathematics and 12 in chemistry, . 

The following undergraduate courses are offered in- 
conjunction with the above program: 



.SCI 36 Botany 4 , 

SCI 37 Zoolog>' .4^ 

SC;i04 General Microbiology . 3 

scion Entomolog>' 3 

SCI 05 . Anatomy and Physiology 4 

SC223" Principles of Ecology • . - . 3 

SCI 34 Marine Botany ' 3 

SC136 Marine Zoology 3 

SC221 Introduction to Oceanography 3 

SC203 Biological Instrumentation 2 
SC204 Biochemistry 

Elcctivcj>ciiba Diving course for certification - 

The instruction staff for the listed courses: 

Abbatiello,. MichaeU I^h. D. , Professor 
Alcamo, Edward, Ph.D., Associate Professor 
Barke, Uavvcy, Ph. D. , Professor 
Elgart, Itobert, M. S. » Assistant Professor 
Erlanger, Charles, M. S. Associate Professor 
Pyenson, Louis, Ph.D., Professor and Ctiair man 
lieicherter, Joel, M.S., Assistant Professor 
Smiles, Michael, M.S., Instructor 

To obtain further information address inqt:iries to: 

Dr. Louis P^'enson, Chairman 

Department of Biological Sciences 

State University, Agricultural &. Technical College 

Farmingdale, New York 11735 



Tin^: MARITIME COLrjOGE OP 
T^^^ ST.^TE UNIVERSITY OF NEW YORK 
Fort Schuyler, Bronx, New York 10465 

Marine Transportation (BS) Program. Th«^ students 
who successfully complete the courses offered in the ma- 
rine transportation program receive the degree of Ba- 
chelor of Science and, after passing the required U.S. 
Coast Guard examinations, a federal license as third 
mate in the merchant marine. Registered as a general- 
purpose degree, the B. S. degree in marine transporta- 
tion satisfies all the requirements of the Court sjf Ap- 
peals for admission to law schools in New York state. 

The marine transportation curriculum provides a 
choice of transportation economics or transportation 
management. These consist of courses in nautical sci- 
ence, marine navigation, ocean transportationr mari- 
time law, accounting, management, statistics and eco- 
nomics principles, geography,, and International trade 
and labor. Theory and practice are integrated by relat- 
ing the efforts of the academic year ashore to those of 
the Summer Sea Term (SST) aboard the college training 
ship during the summer.- 

The Summer Sea Term ts made up of two sessions, 
-each approximately six weeks long. Every third (sopho- 
more) and second (junior) classman is required to take 
one of the two sessions each summer. The first, (senior) 
classmen are required to take both sessions of the SST. 
The summer voyages are requircdf credit-bearing, 
staff-supervised educational periods intended to insure 
necessary operational experience for all cadets. The 
term begins afoout .lune 1 and ends about September 1. 

The objectives of the SST are accomplished by on-the- 
job training, by actual watch standing and ship work, 
and instruction through formal class periods 'tvhich are 
designed io enhance the professional knowledge of thp 
students. 

Transportation Management (MS) Program. In its 
master of science program, the Department of Marine ■ 
Transportation of the Maritime College provides ^radu- 
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.ate-level education in the field of transportation manage- 
ment by: developing in the student a pattern of original 
and creative thought; developing skill in analyzing and 
solving problems, and identifying the vital issues con- 
fronting the maritime industry. 

The program will Be for part-time, primarily even- . 
ing students. The general requirements for the degree 
are as follows: a minimum of 33.credits of appropriate 
graduate study; a minimum cumulative average of 3. 0 in 
all courses accepted toward the degree; residence equiv- 
alent to one year (completion of 24 credits of part-time 
study); research and thesis, and passing a comprehen- 
sive examination. 

A maximum of nine core credits can be applied to ful- 
fill the minimum of 33 credits needed for the master's 
degree. 



1501 Intensive Accounting ^. 3 

2501 ICconomic Analysis 3 

2301 Business Management '3 

2407 Marketing 3 

2409 Finance: Money and Capital Markets 3 

3502 Managerial Statistics I .3 

4501 Intensive Survey of Business i^aw 3 



In addition to the core requirements, the program 
will include all courses listed below not previously com- 
pleted. A student mus* supplement the specialization 
requirements by taking sufficient electives to complete 
the total of 33 credits required for the degree. 



2504 Industrial Relations in Transportation 3 

3503 Managerial Statistics II ■ 3 
3506' Management of International Trade 3 
3507 Introduction to Systems Analysis and 

Operations Research 3 

3501 Analysis of Ocean or Air Transportation 3 

2507 Economics of International Trade 3 

3601 Thesis Seminar I 1 

3602 . Thesis Seminar II ' - 2 

Electives: The courses listed are illustrations of the 
range of offerings. Those offered in any term depend 
upon potential enrollment. 

*1502 Cost Accounting for Management 3 

- 1503 Steamship Managerial Accounting 3 

2502 Transportation. Geography 3 

2503 Latin American Business 3 

2505 Financial Analysis . 3 

2506 Managerial Fqonomics 3 

3504 . Ocean Marine Cargo and Hull Insurance 3 

3505 Odean Marine Insurance Loss Adjusting 3 

3512 Governmental Regulation*of~Water 

T ranspoz-^^^at ion . ' 3 

3590 Advancec^Cl'tartering Problems 3 

3510 Tanker'Management and Operation S 

3511 Marine Ports and Port Facilities 3.-- 

3513 " Comparative Transportation Systems ^ 3^ 

3514 Behavioral Science ' 

3603 Seminar in Maritime Rlani-igement Problems 3 

3604 Seminar in Advanced Materials Handling 3 
4502 Intensive Survey of Admiralty Law- 3 
5501 Data Processing Systems ,3 



The instructional staff for the courses listed above 
. consists of the following: . 

MARINE TRANSPORTATIois^ DEPARTMENT 

Arthur, Carol, Ph. D. , Assistant Professor of 

Economics - 
De Simone, Guy J. , Master Mariner, M.B. A., 

Professor of Marine Transportation 
. Dutcher. Lester A., Master Mariner, M.B. A., 

Chairman and Professor of Transportation 
Hart, John C, , J.D. , Lecturer in Admiralty Law 
McAvoy, Eugene F., Chief Mate, B. S. 
Millington, Herbert, Ph. D. , Professor of Economics 



Mueller, Frank W. , M.S,.E.E.. Instructor of 

Marine Electronics 
Parnham, Harold A. , Master Mariner, M.A., 

Associate Professor of Marine Transportation 
Ragonese, Frank , Master Mariner, M.B. A., 

Instructor of Marine Transportation 
Sembler, William, Master Mariner, M.B. A., 

Professor of Marine Transportation 
Smukler, Philip R. , M.A., Assistant Professor of 

Economics 

Van Wart, Donald W. , Chief Mate, M.B. A., 
. Associate Professor of Marine Transportation 



The Ocean Engineering Department is located in the 
Science and Engineering Building. The department of- 
fers the following four curricula, each of which earns a . 
Bachelor of Engineering degree: marine engineering, 
electrical engineering, naval architecture, or an ap- 
proved composite of the above. 

All are registered. for professional engineering pur- 
poses by the New York State Department of Education's ' 
State Board of Engineering and Land Surveying. This 
permits senior engineering students to sit before gradu- 
ation for the first two parts of the three-part national 
professional engineer license examination. 

The engineering student takes a.conimon core of pre- 
engineerihg subjects for the first two years at the col- 
lege. During the spring term of the sophomore year, the 
student elects to concentrate. 

Facilitjes available include: the analog computer la- 
boratory, equipped with fully expanded Electronics As- 
sociates Inc. computers, one 580 and three TR 20, each 
with X-V plotter, digital voltmeter and associate equip- 
ment; tho Electrical Circuits, Machinery and Electronics 
Laboratory; the Transport Processes Laboratory, a 
thermal, heat transfer and. fluid mechanics facility with 
supersonic and subsonic equipment; the Rlcchanical- 
Marine Engineering Lal?oratory, with an instrumented - 
turbine power plant, diesel and gasoline engines, gas 
turbine, fuel cell, air conditioning and refrigeration, ..nd 
air compressor; the Sysstems and Controls Laboratory, 
with an Autodynamics, Inc. model 500 control systems 
trainer as well as five test stations; the Manufacture 
Processes Laboratory has lathes, milling machines, 
shapcrs, drill presses, welding booth facilities, metal- 
izing and heat-treating equipment: the Strength of Ma- 
terials Laboratory has eirtensive testing equipment, in- 
cluding a 200,000-pound universal testing machine," 
three 60,000-pound universal testing machines, two 10,-' 
000-pound torsion machines, a Warner-Swasey vibration 
fatigue machine, and an elevated temperature tension 
testing machine; the Design and Graphics Laboratory, 
and the digital computer- assisted laboratory is tied into 
an IBM 360 facility. ^ 

The afloat engineering laboratory is in the engineer- 
ing spaces of the -8, 500- horsepower converted college 
training vessel that is berthed during the academic year 
alongside the college's 600-foot pier. The ship's pro- 
pulsion power plant is extensively instrumented with 
equipment including a shaft torsionmeter, laboratory- 
type pressure and temperature sensing devices, and 14 
flowmeters that measure steam, water, gases, fuel oil 
and air. 

The following courses are offered in the Ocean Engin- 
ee.ring Department in conjunction with the above pro- 
grams: 

ELECTRICAL ENGINEERING 



E 


381 ■ 


.Electrical Engineering I 


4 


E 


383 


Network Analysis I 


4 


E 


384 


Electromagnetic Field I (Statics) 


3 


E 


391 


Electrical Engineering II 


4 


E 


393 


Networks Analysis 11 


3 


E 


491 


Communications Theory 


3 


E 


492 


Switching Circuits 


4 


E 


494 


Power Systems (Optional Offering) 


3 




495 


Electrical Machinery 


4 




496 . 


Electron Devices 


4 



MAraNE ENGINEERING 



E HI Or,;entatIon 3 

E 241 Solid Mechanics 1 4 

E 251 Solid Mechanics. 11 3 

E 25 IL Sclid Mechanics Laborafory 1 

E 252 Transport Processes I 4 

E 342 Transport Processes II 4 

E 343 Engineering Analysis 1 3 

E 352 Transport Processes III 4 

E 353 Engineering Analysis II 3 

E 412 Ocean Engineering 4 

E 441 Design I 4 

E 442 Engineering Economics 2 

E 451 Design II 4 

E 452 Controls ' 3 

E 453 Nuclear and Modern Concepts 2 

E 454 Vibrations (Optional Offering) 3 
E 454L . Vibrations Laboratory (Optional Offering) 1 

E 459 Gas Dynamics (Optional Offering) 3 

NAVAL ARCITITECTURE 

NA 301 Ship Construction and Stability (for 

non-engineers) . 3 

E 361 Naval Architecture 4 

E 362 Ship Form and Graphics \ 4 

E 363 Ship Statics 3 

E 461 Ship Design I 4 

E 462 SMp Resistanee and Pi^opulsion 3 

E 463 Ship Structures 4 

E 471 Ship Design II 4 

E 472 Propeller Design (Optional Offering) 2 

E 473 Ship Dynamics . 3 

E 478 Submersible Vehicles (Optional Offering) 3 

E ■i'la Offshore Engineering Structures (Optional 

Offering) 3 

O PERAT ION AL COURSES 

E 502 Summer Sea Term I - Operations i 3\ 

E .503 Manufacturing Processes I 1 

E 504 Manufacturing Procsasses II 1 

E 507 . Summer Sea Term II - Operations 11* 4 

E 511 Summer Sea Term III - Operations III .5 

E 512 Summer Sea Term III - Seminar 3 

E 513 Ship Systems I 2 

E 514 Ship Systems II '4 

E 515 Ship Systems III . 3 



The teaching staff of the Ocean Engineering Depart- 
ment consists of the following: 

/ 

Chu, Fen-Dow, M,, N.A. andM.E., Assistant 

Professor 
DiNatale, Pasquale, Machinist 
Femenia, Jose, M.M.E., Assistant Professor 
Fiandaca/ Alphonse, Technical Specialist ^ 
Foody, Jolin J. , P.E, , M.M.E., J.D. , Professor 

and Chairman of Engineering 
Gleicher, Norman, Ph. D. , Associate Professor 
Hoetzl, Charles, 13. E. , Technical Specialist and 

Training Ship Watch Officer 
Kramer, Aaron R. , P.E., M.M.E. , Professor 
Mathieson, John J. , M.M.E., Associate Professor 
McNeil, Joseph G., Ed. D. , Professor 
Pergament,' Stuart P. , Ph.D., Assistant Profesoor 
Pfleghlg, Edward F., B. S. , C.E., Professor 
Rone, Edward C, Technical Specialist 
Wennagel, Norman G. , P. E. , M. M. E. , Professor 
Youngren, Conrad, B. S. , Technieal Specialist and 

Training Ship Watch Officer 
Ziibaly, Robert a., I.E., M.S.M.E., Professor 



To obtain further information, address all inquiries 
directly to: 

Professor Lester A. Dutcher, Chairman 
Department of Marine Transportation 
State University of New York Maritime College 
Fort Schuyler, Bronx, New York 10465 



STATE UNIVERSITY OF NEW YORK AT STONY BROOK 
Stony Brook, Now York 

On campus marine science laboratories are housed in 
a lab-office building with 14 research and teaching labora- 
tories and others in an adjacent Biological Sciences build- 
ing. Flax Pond, a 160- acre salt wnter marsh four miles 
north of the campus, is maintained as a teaching and 
instructional preserve by the State University of New 
York and the State Environmental Conservation Depart- 
ment. The Discovery Bay Marine Biology Laboratory, 
Jamaica. West Indies, was completed in 1970 and is Joint- 
ly operated by the University of the West Indies and the 
State University of New York. State University, through 
the Marine Sciences Research Center at Stony Brook, is 
participating with Cornell in the development of the ma- 
rine station on the Isles of Shoals off the coast of New 
Hampshire. The Marine Sciences Researeh Center oper- 
ates the 40-foot R/ V Micmac and a number of smaller 
boats for work in local waters. 

Degree programs in the marine sciences are offered 
at the graduate level on the Stony Brook campus of thf» 
State University of New York. These include a terminal • 
M.S. program in marine environmental studies aimed at 
preparing professionals in the field of marine environ- 
mental management and an M. A. /Ph. D. program in 
marine biology . 

1. M.S. in Marine Environmental Studies (Joint fac- 
ulties of the Marine Sciences Research Center and the 
Marine Environmental Studies Program). The program 
is designed to prepare students'to collabGrate in many 
disciplines toward the solution of marine environmental 
problems. Formal instruction consists of a thoroughly 
interdisciplinary, problem-oriented curriculum offered 
by a closely interacting faculty representing many fields. 
To open the program to practicing professionals, the Uni- 
versity residency requirement has been waived and stu- 
dents may also enroll on a part-time basis. All students 
must complete an approved course of study, normally 30 
credits or more and including courses MAR 501, 502, 521, 
522 and 580. As a requirement for Ihe degree, students 
are expected to participate in a research program and 
submit a* research paper dealing with a problem of the 
marine environment. 

2. M. A. / Ph. D. in Marine Biology (Jointly sponsored 
by the Biological Sciences Division and the Marine Sci- 
ences Research Center - Marine Environmental Studies 
Program). Requirements for the Ph.D. di?gree in ma- 
rine biology are: (1) two years in residence as a full- 
time graduate student; (2) completion of an approved 
course of study, normally four semesters of course work; 
(3) a reading knowledge of one foreign language; (4) com- 
petence in computer languages and programming; (5) suc- 
cessfully sustain the preliminary examination, normally 
following completion of a major portion of the course . 
work; (6) submission of an acceptable dissertation and an 
oral examination on the dissertation research and related ■ 
areas. 

Requirements for the master's degree in. marine bio- 
logy include one year of residence and requirements one 
through four of the doctoral program. A student may be 
permitted to substitute the submission and defense of a 
Master's dissertation for requirefrient four. 
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The following courses are offered in conjunction with 
the above programs* 

GRAnUATK COURSES 

MAHIXK ENVIRONMENTAL STUDIES PROGRAM 

MAR 501 The Marine Environment (Physical) 

MAR 502 The Marine i:nvi ronment (Biolo^:it\il) 

MAR 511 Marine Instrumentation 
MAR 512 Eicld Studioa 

MAR 52 1 General Problems of the Marint- i:nvironmc'nt 

MAR 522 Case Studios 

MAR 550 Topics in Marine Sciences 

MAR 552 Topics in Marino Legal -Political Arrangt?- 
monts 

MAH 553 Topics in Kishenns Ecology 

MAR 580 Seminar 

MAR 590 Research 

MARINE H 10 LOGY _ * ' 

REQUIRED COURSES 

mo 553 Biometry 

MAR 501 The Marine Environment (Physical) 

MAR 502 The Marine Environment (biological) 

MAR 551 Topics in 'Physical Oceanograpliy 

MAR 511 Marine Instrumentation 

ESG 162 Computer Science 

ELECT IVES 
- (students ordinarily take two or more) 

BIO 334 Marine Vertebrate Zoology 
BIO 338 Marine Planktonology 
niO 3?A Microbiology 
niO J -4 Biological Clocks 

'3tC : )36 Physiology and Development of Lower Plants 
OTHER COURSES SUfTABL.n FOR MARINE BIOLOGY 



Biochemistry 

Mechanisms of Enzyme Action 
Microbial Regulatory Mechanisms 
Chemistry and Enzymology of Nucleic Acids 
Experimental Biochemistry I 
Experimental Biochemistry II 
Cellular Biology 

Graduate Seminar in Molecular and Cellular 
Biology 

Graduate Seminar in Molecular and Cellular 
Biology 

Molecular and Cellular Biology Workshop 
Mole\:ular and Cellular Biology Workshop 
Molecular Biology of Viruses 
Topics in Animal Development 
Cellular Aspects of Development 
Projects in Developmental Biology 
Graduate Seminar in Development Biology 
Graduate Semioar in Development Biology 
Topics in Animal Behavior and Physiology ■* 
Laboratory in Neurophysiology •• 
Practicum in Ecology 
Principles of Ecology 
Multivariate Analysis in Biology 
Population Genetics 
Population and Community Ecology 
Macromolecular Evolution • 
CoUoquim in Molecular and Cellular Biology 
Colloquim in Molecular and Cellular Biology 
Developmental Biology Seminar 
Developmental Biology Seminar 
Seminar in Ecology and Evolution 
Seminar in Ecology and Evolution 



RELATED COURSES IN OTHER DEPARTMENTS 



BIO 


501 


BIO 


503 


BIO 


505 


BIO 


507 


BIO 


509 


BIO 


510 


BIO 


512 


BIO 


513 


BJO 


514 


BIO 


515 


BIO 


516 


BIO 


520 


BIO 


523 


BIO 


524 


BIO 


530 


BIO 


531 


BIO 


532 


BIO 


.543 


BIO 


544 


BIO 


550 


BIO 


551 


BIO 


552 


BIO 


554 


BIO 


570 


BIO 


575 


BIO 


601 


RIO 


602 


BIO 


621 


BIO 


622 


BIO 


• 671 


BIO 


672 



ESS 511 Advanced Paleontology 

ESS 513 Micropaleontology 

ESC 361 Applied Aero -and Hydromechanics 

The instructional staff for the courses listed above 
consists of the following: 



MARINE ENVIR0NMI:NTAL STUDIES PROGRAM 



Ali, Syed, Ph.D., Visiting Lecturer of Geology 
Baylor, Edward, Ph. D. , Professor of Biological 

Sciences < 
Bowman, Malcolm, Ph.D., Assistant Professor of 

Oceanography 
Duedall, 'Ivei-, Ph. D. , Assistant Professor of 

Chemical Oceanography 



Professor of Oceanography 
Lecture r 

Professor of Marine Re- 



Gross, M. Grant, Ph.D., 
Hardy, C. Douglas, M.S. 
McHugh, John L. - Ph. D. , 
sources 

Miller, H. Crane, LL. B. , Visiting Professor of Law 
Squires, Donald P. , Ph.D., Professor of Biological 

Sciences and liarth and Space Sciences 
Terry, Orville, Ph. D. , Research Biologist 
Weyl, Peter K. , Ph. D. , Professor of Oceanography 
Williams, George C. , Ph.D., Professor of Biological 

Sciences 

Wurster, Charles F. , Ph. D. , Associate Professor 
of Environmental Sciences 



DEPARTMENT OF BIOLOGY 

Battley, Edwin .L , Ph.D., Associate Professor of 

Biological Sciences 
Carlson, Albert D,, Ph.D., Associate Professor of 

Biological Sciences 
Edmunds, Leland, Ph.D., .^ssociate Professor of 

Biological Sciences 
Gaudet, John T. , Ph.D., Assistant Professor of 

Biological Sciences 
Hechtel, George T. , Ph.D., Assistant Professoi' of 

Biological Sciences 
Jones, Raymond F. , Ph.D. , Professor of Biological 

Sciences 

Lyman, Harvard, Ph.D., Associat(3 Professor of Bio- 
. logical Sciences 

Rohlf, F. James, Ph.D., Associate Professor of 
Biological Sciences 

Slobodkin, Lawrence B., Ph.D., Professor of Bio- 
logical Sciences 

Tunik, Bernard D. , Ph.D., Associate Professor of 
Biological Sciences 

Walcott, Charles, Ph. D. ^ Associate Professor of 
Biological Sciences 



To obtain further information, address all Inquiries 
directly to: 

Marine Envi ro nmental Studies Prograni 
Dr. Charles F. Wurster 
Director of Graduate Studies 
Marine Sciences Research Center 
State University of New York 
Stony Brook, New York 11790 
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ESS 
ESS 



363 
364 



Sediments and Sedimentary Processes 
Marine Geology 



Marine Biology 
Dr. George Hechtel 
Marine Biology Program 
Division of Biological Sciences 
State University of New York 
Stony Brook, New York 11790 



Every student must gain some loacning experience during 
his progran* 



UNIVERSITY OF NORTH CAROLINA 
Chapel Hill. North Carolina 27514 

The University of North Carolina at Chapel Hill (UNC- 
CH) and North Carolina State University at Raleigh (NSCU- 
R) cooperate to offer a curriculum in marine sciences that 
involves several departments at each university. This 
description includes only the facilities and faculty ^^fUNC- 
CH. 

The University of North Carolina has teaching and re- 
search facilities on the campus at Chapel Ilill, at the Insti- 
tute of Marine Sciences at Morehead City, and at the 
Wrightsville Marine Biomedical Laboratory, Wilmington. 
Courses are taught on campus in several departments and 
research projects are also conducted in departmental lab- 
oratories. Special research facilities on campus include 
biological incubators; electron microscopes; gas chroma- 
lographs; infra-red spectrometer; gamma spectrometer; 
mass spectrometer; liquid scinlillation counters, and 
computer center. The principal- research facility is the 
Institute of Marine Sciences. A new laboratory building 
providing 20, 000 square feot of space was completed on 
the shore of 13ogue Sound in 1968. The R/V Machapunga, 
a 48-foot diesel-powered vessel specially built for estua- 
rinc research, is equipped with radio-telephone, fatho- 
meter, generators for 100 volt a. c. and 32 volt d. c. , and 
a hydraulic winch for handling gear; it has a-600-mile 
cruising range and living accommodations for four pers- 
ons.* Several outboard-powered small boats are available. 

Additional facilities at tliis coastal laboratory include 
a library, research collections of fishes, decapod crusta- 
ceans, and moUusks photographic darkroom, radio-iso- 
tope facilities, a large pier, a running saltwater system 
in a separate wing of the laboratoiy, large outdoor sea- 
water tanks, and experimental seawater ponds. Research 
f>quipmont includes microscopes, in situ salinometeis. 
Sampling bottles, nets and trawls, pyreheliometers, sub- 
marine photometer, oxygen and carbon dioxide analyzers, 
histological equipment, gas chromatograph, spectrophoto- 
meters, and many other types of general laboratory equip- 
ment. 

Special equipment at Wrightsville Marine Biomedical 
Laboratory include pressure chambers to simulate ter- 
restrial environments from +30, 000 to -6, 000 feet above 
sea level, together with appiaratuiS and instrumentation for 
physiological and neurological studies; special problems 
in physical chemistry and strength of materials can also 
he undertaken. 

The following degrees are offered: 

1. Ph.D. in Marine Sciences (curriculum in Marine 
Sciences). For the Ph. D. degree each student will ordi- 
narily take at least four of the following courses: Oceano- 
graphy, Physical Oceanography, Geological Oceanography, . 
TBiological Oceanography and Chemical Oceanography, 
although his committee may approve other courses as 
satisfactory substitutes, lie must also take Seminar in 
Marine Sciences at least twice and will study or do re- 
search at a marine laboratory or on an oceanographic 
cruise in a program approved by his committee. The dis- 
sertation will be on a marine topic. A minor is optional. 

A reading knowledge of two foreign languages is required; 
in some cases a research skill such as mathematics, sta- 
tistics, or information science may be substituted for one 
language. Every student must gain some teaching expcr-. 
ience during his program. 

2. M, .S. in Marine Sciences (curriculum in Marinf* 
Sciences). For the M. S. degree each student must earn 
at least 30 semester hours of credit, including at least 
three of the courses listed above for the Ph. D. degree or 
substitute courses that are satisfactory to his committee. 
Me must take Seminar in Marine Sciences at least once, 
and a period of residence at a marine station or on an 
oceanographic cruise will ordinarily be required. A thesis 
on a marine topic is required. A minor is optional. A 
reading knowledge of one foreign language is required. 



Tho following courses are offered \n conjunction with 
the above programs; 

CRADUATK 



CURRICULUM IN MARINly SCIENCES 



101 


Oceanography 


3 


103 


Geological Oceanography 


4 


104s 


Biological Oceanography 


6 


105 


Chemical Oceanography 


3 


105L 


Chemical Oceanography Laboratory 


1 


120 


l''oundations of Geophysics 


3 


122 


Physical Oceanography 


3 


141s 


Special Problems in Marine Biology 


6 


161s 


Problems in Marine and Environmental 






Physiology 


2 


206 


Seminar in Oceanography 


1 


222 


"Advanced Physical Oceanography 


3 


226 


Physical Oceanography Se:ninar 


2 


239 


M i c ro pa 1 c o n 1 0 1 ogy - - o ra m i n i f e ra 


4 


268 


Marine Geophysics 


4 


300 


Research in Marine Sciences 


2-up 


393 


Master's Thesis 


3 -up 


394 


Doctoral Dissertation 


3 -up 


DEPARTMENT OF BOTANIV 




215 


. 1 ■ . - 

Marine Mycology 


6 


217 . 


Algae II (Marine Algae) 


5 



219 Algal Physiology 5 

DEPARTMENT OF ENVIRONMENTAL SCIENCES AND 
ENGINEERING 

122 Water Chemistry 4 

132 Limnology and Water Pollution 3 

134 Environmental Microbiology 3 

233 Microbial Ecology 4 

235 Ecology of Phy toplankton 4 



DEPARTMENT L V GrIOLOGY 



117 


Clay Min^Jr^J.logy 


4 


161 


Applied Geophysics . . 


4 


162 


.Applied Geophysics 


4 


165 


Physics of the Earth 


3 


247 


Sedimentation 


4 


248 


Sedimentary Petrology 


4 


D E PA 1^ T M E N T O F ZOO LOG Y ■ 




109 


, .itrodUi.tion to Hydrobiology 


4 


134 


In^'ortebrate Development, Larvae, and • 






Plankton 


4 


146 


Marine Ecology 


4 


156 


Advanced Marine Invertebrate Zoology 1 


4 


157 


Advanced Marine Invertebrate Zoology ' 


4 


208A 


Population Ecology 


3 


213 


Advanced Marine Ecology 


3 


265 


Seminar in Marine Biology 


.2 



The instructional sta[( for the courses listed above con 
sists of the following: 



DEPARTMENT OF BOTANY 

Ilommersand, Max H. , Ph.D., Associate Professor 

DEPARTMENT OF ENVIRONMENTAL SCIENCES AND 
ENGINEERING 

Johnson, .J. Donald, Ph.D., Professor of Environment 

al Chemistry 
Kuenzler, Edward J., Professor of Environmental 

Biology . . . ■ 
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Lyman, John, Ph. D. , Professor of Oceanography 
Pfa«;nder, Frederick K. , Ph.D., Assistant Professor 

of Environmental Biology 
' Shuman, Mark S. , Ph. 13. , Assistant Professor of 

Environmental Chemistry 
Weiss, Charles M., P'l. I). , Professor of Envi i-on- 

mental Hiology 

iJEPARTRjENT OK Gi:OLOGY 

Ingram, Koy L. , Ph.D., I'rofessor of Geology 
Korgcn, .Benjamin .1., Ph. D. , Assistant Professor of 

Physical Oceanography 
•St. Jean,'|.Iosoph, Jr., Ph.D., Professor of Geology 
TextorisI Daniel A. , Ph.D., .Associate Professor of 
Geology 

Wheeler, Walter Hall, Ph. D. , Professor of Geology 

PE PAHTMENT OF ZOOLOGY 

Jenner, Charles E. , Ph.D., Professor 
Lehman, Harvey Eugene, Ph.D., Professor 
McMahan, Elizabeth Anne, Ph.D., Professor 
Hieger,' Heinhard M. , Ph.D., Assistant I^rofessor 

INSTITUTE OK MARlN^E SCIENCES 



per level in various asp«^cts of marine hiology. Tho pro- 
gram includes a team re:?eiirch project in marine ecology. 
The (?nvi ronmontal studies curriculum is a multi-discipli- 
nary one in which students may elect to emphasize marine 
science. This curriculum is designc'd to expose the stu- 
dent to a broad range of investigatory procedures in the 
natural and social sciences while allowing him to develop 
special capabilities in mai-ine science. 

The marine science rt* search program currently has 
ten active participants with research interests covering 
several areas of marine biology, certain aspects of physi- 
cal and chemical oceano^^Traphy, marine geology and mar- 
ine biogeogrnphy. There are two categories of partici- 
pants in the program: those who hold research positions 
wiMi minimal teaching responsibilities and those who hold 
rej;ular teaching positions but who are also engaged in . 
marine science research. 

A building to house much of the university's marine 
science program is now under construction. Comprising 
approximately 50, 000 sq--iare feet, the building will con- 
tain ample modern teaching and research facilities, and 
will complement the recently constructed Chemistry- 
Physics Building and the Institute for Marine Rio-Medical 
Research in the university's overall marine science effort. 

Included in tht? curricula of the degree programs des- 
cribed above are the following marine science courses: 



Chestnut, Alphonse K. , Ph.D., Di rector of the Insti - 
tute of Marine Sciences; Professor of Zoology 

Pahy, William E. , Ph. D. , Professor of Zoology in the. 
Institute of Marine Sciences 

Neumann, A.Conrad, Ph.D., Professor of Marine 
Sciences 

Schwartz, Prank J. , Ph. D. , Associate Professor in 

the Institute of Marine Sciences 
Woods, William J. , Ph. D. , Associate Professor in 

the Institute of Marine Sciences; Associate Professor 

of Botany. 

WRtGMTSVILLE MARINE BIOMEDICAL LABORATORY 

Brauer, R. W. , Ph. D. , Director; Visiting Professor of 
Physiology 

To obtain further information, address all inquiries 
directly to: 

Dr. Edward J. Kuenzler, Chairman 
Curriculum in Marine Sciences 
University of Nortli Carolina 
Chapel Hill, North Carolina 27514 



UNIVEIiSITY or NORTH CAROLINA 
■AT WILMINGTON 
Wilmington, North Carolina 28401 

m 

Marine science activity at the University of North 
Carolina lat .Wilmington consists of instructional and re- 
search plrograms on the University's main campus, as 
well as Specialized research activities associated with 
its institute for Marine Bio-Medical Research at Wrights- 
ville Beach. 

The' program in marine sciences at the university's 
main campus is a three-faceted one consisting of a marine 
biology curriculum leading to the B. S. Degree , an envi- 
ronmental studies ciirriculum with an emphasis in marine 
science leading to the A. B. Degree , and a marine science 
research program including faculty members engaged in 
various aspects of marine science research. 

The marine biology curriculum includes a basic intro- 
duction to the field of biology with an emphasis at the up- 



Gep 205 Introduction to Physical Oceanograph/' 3 
Bio 362 Marine Biology 4 
Bio 365 Invertebrate Zoology 4 
Bio 446 Marine Phycology 4 
Bio 466 .Marine Ecology 4 
Bio 491 Directed Individual Study in Marine Biology 1-6 
GeoI305 Marine Geology 4 
Geo 432 Marine Biogeography 4 
Geci491 Directed Indu'idual Study in Marine Geology 4 
Environmental Studies, particularly as relatr»d 
to the marine environment: 195, 295 and 
a95 are 1 credit for each course. 



Instructional staff for the courses listed above consists 
of the following: 



Adcock, Louis H. , Ph. D. , Associate Professor of 
Chemistry 

Cleary, William J. , Ph. D, ,■ Assistant Professor of 

Geology • 
Dermid, Jack F. , M.S., .Assistant Professor of 

Biology 

Hosver, Paul E. , Ph.D., Assistant Professor of 
Biology 

Kapr.iun, Donald F. , Ph.D., .Assistant Professor 
of Biology 

Lundeen, Carl V., Ph.D., Assistant Professor of 

Biochemistry 
McCrary, Anne B. , Ph. D. , Assistant Professor of 

Biology 

Parnell, James F. , Ph. D. , Professor of Biology 
Randall, Duncan P. , Ph. D. , Professor of Geography 
Roye, David B, , Ph.D. , Assistant Professor of Biology 
Thayer, Paul A. , Ph. D. , Assistant Professor of 
Geology 

Zullo, Victor A. , Ph. D. , Professor of Geology 

To obtain further information direct all inquiries to: 

Dr. Daniel B. Plyler, Director 
Program in Marine Sciences 
University of North Carolina at Wilmington 
Wilmington, North Carolina 28401 
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NORTH CAROLINA STATK UNIVKRSITV 
Raleigh, North Carolina 27607 

Marine science courses and related studies are offered 
on. the Raleigh campus 'and at the following off-campus 
facilities: 

The Pamlico Marine Laboratory near Aurora, North 
Carolina offers research capabilities that encompass the 
effects of man's activities on the estuarinc and marine 
environment. The physical facilities include three labor- 
atory buildings, a dormitory, and various research ves- 
sels,, the largest of which is a 35-foot shrimp trawler. 
One building is furnished with two salt water flow-through 
systems for the maintenance and culture of estuarine 
organisms. Two large walk-in coolers are also available 
for temperature* and photoperiod control. Six one-half 
acre ponas have been constructed for experimental work. 
These ponds are designed to simulate natural estuaries 
but are subject to environmental control. A l.irge series 
of smaller pools with flow-through control is also avail- 
able. The Hatteras Marine Laboratory is located at the 
southern end of Hatteras Island, North Carolina. Both 
northern and southern faunas are found in adjacent waters. 
There is a main office laboratory building and a large dis- 
secting room and facilities for maintaining live organisnrwj. 
Research programs include population dynamies of marine 
fishes. Harbor House Marine Sciences Center is located 
on the intercoastal waterway between Wilmington and 
Wrights ville Beach, North Carolina. This facility serves 
as an extension center for marine sciences but has the 
capability for providing space for small laboratory re- 
quirements and living accommodations for visiting re- 
searchers. A 24-foot inboard boat is available for sur'/ey 
or sampling work. Through cooperative arrangement^:, 
the facilities at Duke University's Marine Laboratory a.v 
Beaufort, North Carolina, and the University of North 
Carolina's Institute of Marine Sciences at Morehead City, 
North Carolina, are available for research purposes. 
Arrangements can also be made to utilize the R/V Advance 



H^and Undaunted that are operated by the Cape Fear Tech- 
nical Institute at Wilmington, North Carolina, 

A Marine Science Center funded by the Coastal Plains 
Regional Commission and the State of North Carolina is 
presently under construction at three sites along the coast 
are near Manteo, North Carolina, near Morehead City, 
North Carolina, and near Wilmington, North Carol'in?;. 
This ccnter^will provide for public and secondary scliool 
education in the Marine Scitrnces, for advisory services 
to marine-related industries and for marine-related re- 
search. The marine-relate.d research will be carried out 
primarily by research faculty from the campuses of the 
universities in North Carolina. Each building will be ap- 
proximately 30, 000 sq. ft. with about one-fourth of this 
space devoted to research activity. 

The university offers both the Ph. D . and M. S. in ma- 
rine sciences through cooperating departments. The Cen- 
ter for Marine and Coastal Studies acts in a cpordinating 
capacity to bring together the marine sciences faculty 
and provide the leadership for.the graduate program, 'i he 
requirements for the major for the Ph. D. degree are de- 
termined by the student's advisory comitiittee. Normally, 
these will include four of fivt* core courses (general, phys« 
ical, biological and chem^.cal oceanology and marine geo- 
logy). Other courses will be selected from the general 
listing of courses in areas related to marine science. A 
doctoral candidate will be expected to take the marine 
sciences seminar at least twice during his period of study, 
A period of residence at a marine station or on an oceano- 
graphic cruise in a program approved by the supervisory 
committee is required. 

The M. S, program is essentially similar to the doctor- 
al program except that only three of the five core courses 
and one semester of seminar are required. Normally, a 
period of residence at the marine station or on an oceano- 
graphic cruise in a program approved by the student's ad- 
visory committee will be required. A thesis in a marine 
science-related area is required. 

During the 1971-1972 academic year, there were two 
Ph, D, graduates in physical oceanography. The following 



courpf" 




irino sciences are offered primarily in four 






botany, civil engineering, geosci<»nces 


and 


zoology. 






CORl': COL'RSKS 




MAS 


487 


Physical Oceanography 


3 


MAS 


529 


jitiological Oceanography 


3 


MAS 


384 


Marine Goology 


3 


MAS 


5Ul 


Oceanology SonuiVAr 


1 


AUDITIO.VAL COURSKS 




zo 


420 


Fishery Science 1 


3 


zo 


621 


Fishery Science II 


3 


zo 


441 


Ichthyology 


3 


BO-Z0 442 


General Ecology 


4 


GY 


4B6 


Weather and CUmato 


2 


ZO 


515 


Growth and Reproduction of Fishes 


3 


ZO . 


517 


Population Ecology 


3 


ZO 


519 


Limnology 


4 


ZO 


619 


Advanced Limnology 


3 


BO 


574 


Phycology 


3 


Mn 


401 


General Microbiology 


4 


ZO 


350 


Invertebrate Zoology 


4 


GV 


452 


■ Exogenic Materials and Processes 


4 


GV 


552 


Exploratory Geophysics 


3 


'cv 


563 


Applied Sedinientology 


3 


GV 


567 


Geochemistry 


3 


SSC 


553 


Soil Mineralogy 


3 


MAS 


581 


/introduction to Oceanographic Engineering 3 


MAS 


471 ■ 


Undersea Vehicle Design 


3 


CE 


517 


Water Transporation 


•3 


CE 


548 


Engineering Properties of Soils 


3 


CK 


540 


Engineering Properties of Soils 


3 


CK 


641 


Advanced Soil Mechanics 




CK 


642 


Advanced Soil Mechanics 


3 


KM 


504 


Mechanics of Ideal Fluids 


3 


KM 


505 


Mechanics of Viscous I-'luids I 


3 


EM 


612 


Mechanics of Viscous Fluids II 


3 


MAE 


651 


Principles of Fluid Motion 


3 


MAE 


431 


Thermodynamics of Fluid Flow 


3 


MAS 


541 


Gravity Wave Theory 


3 


MAS 


551 


Ocean Circulation 


3 


MAS 


581 


Introduction to Oceanographic Engineering 3 


MAS 


601 


Advanced Physical Oceanography I 


3 


MAS 


602 


Adva"'Cert ^^hy&ical Oceanography 11 


• 3 


MAS 


605 ■ 


Advii,'*ced Geophysical Fluid Mechanics 


I 3 


MAS 


606 


Advanced Geophysical Fluid Mechanics 


li 3 


MAS 


613 


Perturbation Methods in Fluid Mech- 








anics I 


3 


ma;-^ 


6U 


Perturbation Methods in Fluid Mech- 








anics 11 


* 3 



The instructional staff for the courses listed above con- 
sists of the following: 

DEPARTMENT OF BIOCHEMISTRY 

Longm'uir, Ian S. , M. H. B. , Professor 
DEPARTMENT OF BOTANY 

Cooper, Arthur W. , Ph. D. , Professor 

DEPARTMENT OF CIVIL ENGINEERING 

. Amein, Michael, Ph. D. . Asaociate Professor 
Langfelder, Jay, Ph.D., Associate Professor 
Machemehl, Jerry L. , Ph.D., Assistant Professor 
Wahls, Harvey, E. , Ph.D., Professor 

DEPARTMENT OF ENGINEERING MECHANICS 

Edwards, John A, , Ph.D., Professor 

Sorrell, Furman V. , Ph.D., Associate Professor 

DEPARTMENT OF FOOD SCIENCE 

Webb, NeilB. , Ph.D., Associate Professor 
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. DEPARTMENT OF GEOSCIENCES 

Huang, NordenE. , Ph.D., Assistant Professor 
Knowles, Charles E. , Ph. D. , .Assistant Professor 
Leith, Carlton J. , Ph.D., Professor and Head 
Lyman, John, Ph.D., Professor 

Saucier, Walter J. , Ph.D., Professor of Meteorology 

and Geosciences 
Smith, .lames R. , M. S. , Adjunct Assistant Professor 

of Ocennology 
Welby, Charles W. , Ph.D., Associate Professor. 

DEPARTMENT OF MECHANICAL AND AEUOSPACE 
ENGINEERING 

Roystor, Larry U. , Ph.D., Professor 
Williams, James C. , III, Ph. D. , Professor 

DEPARTMENT OF SOIL SCIENCE 

Woodhouse, William W. , Ph.D., Professor 

DEPARTMENT OF ZOOLOGY 

Copeland, 13. J. , Ph. D. , Associate Professor 

Hassler, William W. , Ph.D., Professor 

Hayne, Don W. , Ph. D. , Professor of Zoology and 

Experimental Statistics 
Hobbie, John E. , Ph.D., Associate Professor 
Wolcott, Thomas, Ph.D., Associate Professor 

national' MARINE FISHERIES LABORATOHY 

l'*ord, A. Cross, Ph.D., Adjunct Assistant Professor 
of Zoology 

Huntsman, Gene R. , Ph. D. , Adjunct Assistant Pro- 
fessor of Zoology 

Rice, Theodore R. , Ph.D., Adjunct Assistant Pro- 
fessor of Zoology 

Williams, Richard B. ; Ph.D., Adjunct Assistant 
Professor of Zoology 

Wolfe, Douglas A. , Ph.D., Adjunct Assistant Pro- 
fessor of Zoology 

To obtain further information, address all inquiries 
directly to: 

Jay Langfelder, Director 

Center for Marine and Coastal Studies- 

North Carolina State University 

1204 Burlington Labs 

Raleigh, North Carolina 27607 

(Sig) 737-3326 



NORTHEASTERN ILLINOIS UNIVERSITY 
Chicago, Illinois 60625 

Northeastern Illinois University offers an interdiscipli- 
nary program in oceanography. The principal teaching 
and research center is located on the university campus 
approximately four miles from Lake Michigan. Because 
of the proximity, size and regions^ importance of the lake, 
a number of year-round projects are being pursued in this 
area. Facilities at the university include water and sedi- 
ment sampling gear, underwater photography equipment, 
a complete sediment analysis labH including x-ray fluores- 
cence and x-ray diffraction), three large laboratory-lec- 
ture rooms, a photography lab, a weather facsimilie re- 
corder and a seismology lab. In addition, the Department 
of Earth Sciences sponsors an Environmental Quality Insti- 
tute which has available a water analysis lab (including an 



atomic absorption spectrophotometer). Coastal oceano- 
graphy" courses and researoh projects ar- run during the 
summer at field camps on M;jrtha*s Vint-, n'tl, Massachu- 
setts: at the Station do Biologr" Marine ol i}n* Universite 
de- Bordeaux at Arcacl}One, France, and ai the Pacific 
Marine Station of the University of itw J*acific, Dillon 
Beach, California. The station in France* has two small 
vessels at its disposal. The Pacific Marint? Station ha.<; 
in addition to laboratory facilities a 42 -foot re .'{"arch 
vessel, an 18 -foot Boston Whaler in addition to smaller 
runabouts. 

The university does not offer a program leading to ihc 
undergraduate or advanced degrees in the marine scicni-ca 
The undergraduate students interested in ocr.mography 
may follow a program leading to a E, .\. degr^-i- in the 
earth sciences or geography, with a concentratujc in 
oceanography. Graduate students may obtain an \1. A. in 
geography or earth sciences with a concentration in o- 
ceanography. The programs listed require thirty hours 
of course work in the major. Of this, a may}\' portion 
may consist of oceanography or marine sciences courses. 

1. B. S. in Earth Sciences . Three semester hours in 
each of the following areas: geology, meteorology, oceano- 
graphy and one field course; IB semester hours in eart!) 
science electives; and 15 hours in other natural science 
and mathematics. 

2. B. S, in Earth Sciences — Secondary Education . 
Course requirements are 2i hours in ♦'arth science, nine 
hours of electives in earth science or geography, eight 
hours in chemistry and physics and four hours in mater- 
ials and methods of teaching earth science. 

3. M.S» in Earth Sciences. Thirty semester hours in 
graduate Earth Science courses and a total of at least 45 
semester honrs of combined graduate and undergraduate 
level earth science credit. A thesis is required. 

4. B. A. in Geography . Nine semester hours in each 
of the following areas: physical geogi-aphy, human geo- 
graphy and six hours in regional geography and six hours 
of geography electives. The electives pmd six of the nine 
hours of physical geography may be taken in marine 
science courses. 

5. B. A. in Geography--Seconaary Education . Six 
hours in each of physical, topical, regional geography and 
twelve hours of electives. The electives and three hours 
of physical geography may be taken in marine science 
courses. " ^ • 

6. M. A. in Geography . The requirements include 27 
hours in geography and six for thesis. Three courses 
(three credits each) are required: cartography, statistics 
for earth sciences and geography, and scope and philo- 
sophy of the geographical sciences. The remaining 18 
hours may be taken in marine science courses, and the 
program must be organized systematically under tlie 
guidance of the faculty advisor. The thesis should be 
written in an area of concentration. A final examination 
is administered by the faculty of the geography department 

The following courses are offered in conjunction with 
the above programs. 100 or 200 level courses are de- 
signated "undergradutate", 300 or 400 level courses are 
designated "graduate". 



43 


-343 


Polar Geography 


3 


43 


-351 


Statistics for Earth Science and Geography 


3 


43- 


-352 


Independent Study in Geography 


3 


43- 


-373 


Biological Geography (Oceanography) 


3 


43" 


-442 


Geographic Problems in Quantitative 








Measurements 


3 


43 


-421 


Climatology 


3 


43 


-4.31 


Thesis Seminar 


3 


43 


-441 


Mathematical Geography 


3 


53 


-309 


Geochemistry 


3 


53 


-273 


Meteorology 1 


3 


53 


-313 


Meteorology 11 


3 


53 


-317 


Principles of Sedimentation 


3 


53 


-318 


World Regional GL'ology 


3 


53 


-323 


Field Geology 


3 


53 


-324 


Oceanography I 


3 


5:V 


-325 


Oceanography II 


3 


f i 


-326 


Individual Study in Earth Science 


3 


K 1 


-328 


■ Marine Geology 


3 



98 



53-205 


Water Resources in Urban Knvironmeot 


3 


53-407 


Hyd rogeology 


3 


53-413 


Atmospheric Science 


3 


53-414 


Thesis Seminar: Earth Science 


6 


56-317 


Ecology 


3 


56-373 


Biological Geography 


3 


57-316 


Algol ogy 


3 


58-315 


Invertebrate Zoology 


3 



The instructional staff for the couvses listed above con- 
sists of the following: 

BIOLOGY 

Betz, Robert E., Ph.D., Professor 
Wiercinski, Eloyd.I., Ph. 13. , Professor 

EARTH SCIENCE 

Charlier, Roger, II., Ph.D., Professor 
Eorslev, Mbert, Ph. D. , Professor, Chai rrnan 
Doehler, Robert W., Ph.D., Associate Professor 
Qutub, Musa Y. , Ph.D., Associnte Professor 
Shabica, Charles W. , Ph.D., Assistant Professor 
Sood, Mohan K., Ph.D., Assistant Professor 

GEOGHAPIIV 



Dierickx, C. Wallace, Ph.D., Professor, Cnairman 
Millard, William, Ph.D., Assistant Professor 

To obtain further information, address all inquiries 
directly to: 

Dr. Chnrles W, Shabica, Dept. of Earth Sciences 
Northeastern [Hi no is University 
Bryn Mawr at St. Louis Avenue 
Chicago, Illinois 60625 



OLD DOMINION UNIVERSITY 
INSTITUTE/OF OCEANOGRAPHY 
Norfolk, Virginia 23508 

The institute occupies a 20,000-sq. -ft. building on the * 
campus of Old Dominion University with eight laboratories 
for biological, chemical, geological, and .physical ocean- 
ography. It maintains docking facilities at the Naval Am- 
phibious Base at Little Creek, Norfolk, Virginia. A 65- 
foot former Army T-boat has been converted by the insti- 
tute for use in coastal and estuarine studies. The vessel 
contains oceanographic winches, sampling equipment, and 
laboratory facilities. Two smaller ^vessels' are also oper- 
ated by the institute. Investigators with research projects' 
requiring larger vessels have access to nearby vessels. 
Research equipment includes inductive salinometers, 
deep-sea reversing thermometers, various water samp- 
ling bottles, various biological collection nets, transmls- 
someters, current meters, wave and t^lde analyzer, gas 
chromatograph with dual helium ionization detectors and 
with dual flame ionization detectors including peak Inte- 
gration," atomic absorption spectrophotometer, gas partl- 
tloner, CO2 analyzers, Beckman DU spectrophotometers 
with 10-centimeter attachment, portable nitrate to nitrite 
reduction system, portable modified winkler dissolved O2 
system, portable pH meter, high-speed continuous (low 
centrifuge, rapid sediment analyzer, ro-taps, various 
sediment sampling devices, microscopes, photographic 
equipment (both laboratory and underwater),^ and complete 
diving locker, 

In order to qualify for a degree of Master of Science 
with a co nc entration in oceanography , a student must meet 



the following general requirem*'nts and either thesis or 
non-tliesis option requirt'menis: 

\. He or she must have satisfied the various dej»ree re- 
quirements established by the university and slateti in the 
graduate catalogue. 

2. He or she must complete the core program of 17 - 
semester hours, listi>(l below. ' 

3. a. Kor thesis option, he or she must complete nine 
semester hours at the 500 level, three semester hours of 
researrh, and three hours of th(?sis. The .studeJit must 
pass a final comprehensive examination which will be an 
oral and/or written examination on the thesis and closely 
related topics. 

•b. For non-thesis option, he or she must roniplett? 
15 semester hours at the 500 level, three semester hours 
of special topics, and t^?,'ee sem ester hours of research. 
The student must pass a final comprehensive examination 
which will be an oral and/or wrillf-n examination. 
Seven MS degrrres were granted during 1972. • 
The following courses are offered by the institute in 
conjunelion with the above program: 



V my EHGUAD VA TK COVH S t CS 

106 Introductory Oceanography 

107 Introductory Oceanography 
406 Oceanography 

GRADUATE COURSES 



501 
504' 
505' 
506 
507 
508 
509 
5 10' 
512, 
520' 
525 
528 
531 
532 
540' 
541 
542 
543 
54-1 
560 
570 
591' 
592' 
595 
598 
599 



Oceanographic Analysis 3 

Physical Oceanography I 3 

Physical Oceanography 11 3 

Dynamical Oceanography 3 

Waves and Tides . 3 

Und(?rwaler Sound 3 

Optical Oceanography 3 

Chemical Oceanography 3 

Advanced Chemical Oceanography 3 

Geological Oceanography 3 

Dynamics of Marine Sedimentation 3 

Marine Sediments 3 

Marine Geophysics 3 

Geochemistry of the Oceans 3 

Biological Oceanography 3 

Marine Phycology 3 

Marine Mycology and Microbiology 3 

Physiology of Marine Plants 3 

Physiology of Selected Marine Animals 3 

Environmental Control in the Ocean 3 

Estuarine Physical Processes and Modeling 3 

Seminar 1 

Seminar I 

Special Topics in Oceanography 3 

Research , 1-9 

Thesis 1-9 

Core requir^?d courses. 



Under special circumstances, elective eourses avail- 
able in other departments as listed below may be substi- 
tuted for certain of the 500-level courses required under 
3a or 3b above, 

DEPARTMENT OF BIOLOGY 



415 Marine Ecology 

417 Limnology 

419 Marine and Estuarine Plankton 

420 Ichthyology 

SCHOOL OF ENGINEERING 

405 Topics in Engineering Mathematics 

413 J.iydraulics and Coastal Engineering 

417 Water Resource Engineering 

437 Aerodynamic Design 

509 Special Topics (Applied Hydraulics) 

509 Special Topics (Water Resources) 

541 Advanced Classical Thermodynamics 
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545 Pott'ntial Klov.' Thi-nry 3 

.546 Boundary Layer TlK-ofy 3 

5-10 Ad van rod Kluid Dynnmics 3 

ni:pARTMKM' oi' Gi-:oiMrvsiCAi. scii:nchs 

41 B Pab'Ofc-ology 4 

417 Grorhcmistry I 3 

422 Phasf Grorhcmistry 3 

425 Coastal Plain Gi-ology 3 

432 Scdimrntary I'rt roloyy 4 

435 Micropalt?onlology 3 

DKPARTMKNT OF Pm^SlCS 

561 Prini:iples of At mosphuric: Physics 3 

564 Dynamic, M(ti.'orology 3 

56 5 P hyH i c s of t h 0 M a r i n f A t m osp h cr t; 3 
566 Special Topics in llnvironmcntal and Spaci' 

r^hysics 3 



TUt* instructional staff for* tho courses listed above con- 
^ sists of the foUou'injj: 

Adams, Donald I)., M.Sc, , Assistant Professor of 

Oc'oanography 
Fleischer, l^eter, Ph.D., Osear F. Smith Assistant 

Professor of Oceanography. 
* ' Johnson, Uonald K. , Ph.D., Assistant Professor of 

Oceanography 
Luilwick, Jolin D. , Jr., Ph. IX , Samuel I., and Fay M. 

Slover Professor of Oceanography and Director of 

th(! Institute of Oceanography and Graduate Program 

l)i rect or 

Ofelt, George S. , Ph.D., Associate Professor of 

Oceanography 
Zanoveld, Jacques S. , D. Sc. , Samuel I., and Fay Al. 
• Slover Pj'ofossor of Oceanography. 

JOINT A PPOINTM ICNTS; 

Uandy, Alan R. , Ph.D., Assistant Professor of Chem- 
. is try and Oceanography 

Bechcr, Jacob, Ph.D., Assistant Professor of Physics 
and Oceanography 

Hirdsong, RayS. , Ph.D., Associate Professor of Bio- 
logy and Oceanography 

Gosink, Thomas A. , Ph. D. , Associate Professor of 
Chemistry i\m\ Oceanography 

Harris, Franklin S. , Jr., Ph.D., Senior Scientist in 
Chemistry and Oceanography 

Kirk, Paul W. , Jr. , Ph. D. , Associate Professor of 
liiology and Oceanography 

Mars hull, Harold G. , Ph. D. , Professor of Biology and 
Oceanography and Chairman of the Biology Depart- 
ment 

Ousterhout, Don S, , D. Sc. , Professor of Kngineering 
and Oceanography and Acting Dean of the School of 
Engineering 

Shideler, Gerald I.., Ph.D., Associate Professor of 
Geophysical Sciences and Oceanography 

Spaulding, Malcolm I.., Ph.D., Assistant Professor of 
Kngineering Mechanics and Oceanography 
"Spencer, Randall S. , Ph.D., Assistant Professor of 
Geophysical Sciences and Oceanography 

ADJUNCT APPOINTMFNT * * , 

Swift, Donald J. P. , Ph. D. , Adjunct Associate Profes- 
sor of Oceanography 

To obtain further information, address all inquiries 
directly to: 

Dr. Charles F. Bell, Jr. 
Dean of Graduate Studies 
Old Dominion University 
Norfolk, Virginia 23508 
(703) 489-8000, ext. 316 

ERIC 



ORAN'GF COAST COI.LFGH 
Costa Mesa, California 

The campus is four miles from the ocean, some 40 
miles southwest of l.os Angeles, Marino science facili- 
ties at Orange Coast College include a 9, 000-gallon closed 
refrigerated marine aquarium system: separate refriger- 
ated aquaria; water-immersion microscopes and related 
optical equipment; access through re mole terminals to an 
IPM 370 located on the campus for data processing; port- 
ablf? electronic calculators for field use; portable electro . 
nic sensing equipment for dissolved oxygen, temperature, 
salinity, pH, conductivity, etc. ; biolog.cal sampling 
equipment such as bottom dredges, plankton nets and open 
water trawls; two 16-foot Boston Whal<trs for near-shore 
investigations, and two laboratories d< signaled for marine 
courses on campus. 

The A. A, degree in Marine Technology is offered. The 
two-year curriculum provide concentration in the biologi- 
cal and physical science areas. Tlie program is not de- 
signed to prepare students for transfer to a four-year 
college. Coursework consists of ma rine science core 
courses, support courses in physics and mathematics, 
and general education courses required for tfie A, A. de- 
gree. 

The follovjing course s_a re offereci in conjunction with 
the above program: 



Mar Sc 


100 


The Marino Sciences 


3 


Mar Sc 


183 


Ocean Resourcer. 


3 


Mar Sc 


210 


Seamanship ^£ N ivigation 


3 


Mar Sc 


280 


Marine Biology 


3 


Mar Sc 


285 


Oceanographic Technology 


4 


Math 


045 


Inter Tech Math 


3 


Jilec T 


170 


Elect Const Teith 


2 


Ind A rts 


140 


Electronics 


3 


Knv Sci 


140 


Chemistry 


4 


Env Sci 


240 


Water Analy.si/i 


3 


BIS 


114 


Basic Progranming ■ 


1 


Phys • 


110 


Intro Physics 


3 


Kng 


105 


Tech Report ^/riting 


3 


P. F. 


UOAD 


Skindiving 


1 


P. F, 


lUAD 


Scuba Diving 


2 


Geo 


100 


Int ro Geolog; , 


3 


Fnv Sci 


100 


Intro Ecology 


3 


Bio' 


100 


Intro Biology 


3 


Ind A rts 


150 


Welding 


3 


Ind Arts 


120 


Drafting 


2 


Ind Arts 


130 


Machine Shi^p Pract. 


3 



The instructional staff for the courses listed above con 
sists of the following: 



DEPARTMENT OF MAUINR TECHN0L0<:;Y 

Garrison, Tom S. , M. \. , Assistant Pi^ofessor of 
Marine Biology, Coo 'dinator 

Reese, James I., M.S., Instructor in Marine Techno- 
logy 

To obtain further information, address all inquiries 
directly to: 

Mr. Tom S. Garrisor,, Coordinator 

Department of Marina Sciences 

Orange Coast Colle^'e 

2701 Fairview Road 

Costa Mesa, Califc rnia 92626 
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OF OREGON 
■r'^on 97403 

The'tmivoralty offers^ marine biology courses at both 
its main campus in Eugene and at Oregon Institiilr of 
Marine Biology, Charlestori, Oregon. A modern science 
building; in Eugene includes laboratory facilitius for 
departments of biology, chijmistry, molecular biology 
and physics. 

Oregon Institute of Marine Biologj- is located on about 
85 acres along Coos liay. The institute buildings include 
dormitories, dining hall, classrooms and laboratories;. 
There are six laboratory classrooms with running saJt 
water, study tables and benches. One renovated build- 
ing, used for year-round research, houses modern 
equipment such as a refrigerated centrifuge, spectro- 
photometers, and scintillation systems, Zeiss micro- 
scope equipped with Nomarski optics. 

No degrees are offered by the institute; however, 
■ the University of Oregon awards credit including grad- 
uate credit for all courses designated (G) or at the 500 
level. Work done at the institute may form an integral 
part of the work towards Bachelor's , Master's , or Ph. P. 
degrees in Biology offered on the Eugene campus. 

Courses in the marine sciences are offered during 
the regular year at the naain campus by the Department 
of Biology and Graduate School. Tlie Department of 
Biology and the Graduate School also offer both regular- 
summer and special workshop courses at the institute. 
Independent studies and research have been carried out 
on a year round basis at the institute since 1D68. 
During the spring of 1073, a multi-disciplined approach 
to man and his environmental problems will be offered 
entitled Man and the Oregon Coast. This program will 
include courses in biology, sociology, geography, and 
landscape architecture. 

The following courses are offered at the institute. All 
courses can be taken for undergraduate credit. Those 
marked with a (G) or at the 500 level will satisfy.grad- 
uate requirements. 



TiUdy, Paul P., Ph.D., Associate Professor of 

Biology, University of Oregon, Director, Oregon 

Institute of Marine Biology, 
Terwilliger, Robert C. , Ph.D., Assistant Professor 

of Biology, University .of Oregon, Assistant Director, 

Oregon institute of Marine Biology. 



GEOGrtAPHY - 

Loy, William G. , Ph. D. , Assistant Professor 
LANDSCAPE ARCHITECTURE 

Diethelm, J.K. , Ph.D., Professor 
SOCIOLOGY 

Paich, Ronald G., Ph.D., Assistant Professor 

To Obtain further information, address all inquiries 
directly to: 



Dr. Paul P. Rudy, Director 
Oregon Institute of Marine Biology 
Charleston, Oregon 97420 



UNIVERSITY OP OREGON SCHOOL OP LAW 
Eugene, Ori^gon 97403 

The Law School offers courses at the legal center build- 
ing on the campus in Eugene. An Ocean Law. Library and 
the facilities of the Law School library are used for re- 
search. In conjunction with the marine advisory program, 
the I.nw School conducts seminars at the law center and At 
wu'ious coastal locations, attended by members of Oreg'in 
Ofrean industries, Oregon State University oceanographers, 
other scientists, Oregon Law School faculty members and 
interested members, of the bar and government. 

The Oregon Law School ocean law program Is part of 
the Oregon State University Sea Grant College. T he .} . D. 
degree, is offered. 

The following courses are offered in conjunction with 
the above program: 



Bio 


406 


Environmental Projects (G) 


■ -4 






Bio 


413 


Comparative Physiology (G) 


12 






Bio 


45B 


Marine Birds and Mammals (G) 


4 






Bio 


461 


Invertebrate Zoology (G) 


' 8 


Ocean Rosour:;es Law 


3 


Bio 


474 


The Marine Environment (G) 


8 


International Law 


3 


Bio 


478 


Marine Ecology (G) ■ 


8 


Natural Resources Law 


3 


Bio 


401. 


Research 




Environmen'rfll Quality 


3 


Bio 


501 


Research 




Water Law 


3 


Bio 


403 


Thesi s 




Admiralty Law 


3 


Bio 


503 


Thesis 








Bio 


407 


Seminar - Topics in Marine Biology 








Bio 


507 


Seminar - Topics in Marine Biology 








Bio 


408 


Laboratory Projects 








Geo 


407 


Coastal Problems 


3 


' The instructional staff for the courses listed above 


con- 


Geo 


485 


Cartography 


3 


sists of the following: 




Bio 


478 


Marine Ecology 


3 






407/507 


Seminar in Planning & Landscape Architecture 


Barry, Prank J. , LL, B. , Professor 












. Clark, Chapin D. , LL. M., Professor 




Soc 


326 


Quantitative Methods in Sociology 


3 


Jacobson, Jon L*. , J.D., Associate Professor 




Soc 


407/ 
507 


Seminar in Sociological Methods 


• 3 


Swan, Peter N. , LL. B. , Associate Professor 





The instructional staff for the ::'jurses listed above 
consists of the following: 

BIOLOGY 



Ilartman, H. Bernard, Ph. D. ; Visiting Assistant 

Professor of Zoology 
Mcconnaughey, Bayard H. , 

Professor of Biology, 
McGowan, John A. Ph. D. , 

Oceanography 
Oglesby, Larry C. , Ph.D., 

Zoology 



Ph. D. , Associate 
Visiting Professor of 
Visiting Professor of 



To obtain further information, address all inquiries 
directly to: 

Professor Jon L. Jacobson 
University of Oregon School of Law 
Eugene, Oregon 97403 
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OREGON STATK UNIVERSITY 
Corvallis, Oregon 97331 

On 1 July 1972, oceanography ar Oregon State Univer- 
sity .was changed in status from department to school. 

Course work is offered on ;ha main campus in Corval- 
lis u'here the School of Oceanography occupies two build- 
ings. A four-story building witli 30,000 square feet of re- 
search- laboratory and office space was completed in 1964. 
About 29,000 square feet of additional research laboratory 
and office space was completed in 1970 through 1972. Ad- 
jacent temporary buildings are used for special projects 
and machine shops. 

At Newport, the Marine Science Center, completed in 
1965, is used by several departments at Oregon State Uni- 
versity. It consists of three wings; one contains a public 
aquarium, museum and auditorium; another is used for 
fisheries and pollution research, and the tliird is used for 
basic research in oceanography and zoology. 

Docking and support facilities for ocean research ves- 
sels ;ind for small boats are adjacenv to the Marine Sci- 
ence Center on Yjiquina Bny. Two ocean-going research 
vessels are based in Newport. The 180-foot R/V Yaquina 
and the «0-foot R/V Cayuse are both equipped for all ' 
types of marine research. Yaquina, with eight laborator- 
ies and space for 18 scientists, is used primarily for deep 
ocean work and for long cruises. Cayuse has three labor- 
atories and space for seven scientists. It is used mostly - 
for work over the continental shelf and in inshore waters. 

Smaller research craft include the 33-foot R/V Faiute 
(based in Newport) and the 37-foot R/ V Sacajawea (based 
in Astoria, Oregon). Both of these vessels are used for 
estuarine and coastal research, along with other small 
craft with outboard motors. 

The School of Oceanography offers the M.A.y M.S. , 
and Ph. D. degrees with specialization in physical, biologi- 
cal, geological, chemical and geophysical oceanography. 

All students majoring in oceanography or marine geo- 
physics are required to participate In work at sea for a 
minimum of eight days during their graduate career. 

1. M.A. or M.S. in.OceaiTography. A minimum of 45 
hours including thesis work is required for the master's 
program'. Approximately two-thirds of the work must be 
taken in the School of Oceanography, In special cases, 
the thesis requirement may be, waived. 

No foreign language is required for the M.S. degree. 
Porthe M.A. degree, the student must show, by examina- 
tion or by adequate undergraduate courses (not less than 
two years), a reading knowledge of one foreign language, 
usually russian, german or french. 

Candidates must pass a two- hour final oral examination 
in which they defend their theses. Twelve degrees were 
granted in 1972. 

2. Ph. D. in Oceanography . The core courses required 
for the M.S. or M.A. program are also required for the 
Ph. O. program. Credits earned in the M.S. or M.A. 
program may be transferred into the Ph. D. program. The 
remainder of the Ph.D. program is determined by the in- 
dividual student and his committee. A student must satis- 
fy the foreign language requirements established by his 
committee. Ph.D. candidates must pass a written depart- 

. mental comprehensive examination (based on the oceano- 
graphy courses), a university preliminary examination on 
the Ph. D. program, and a final oral thesis defense. 
Fourteen degrees were granted in 1972. 

3. M.S., M.A. and Ph.D. in Geophysics. "Programs 
in geophysics are offered within the Sc hool of Oceanog- 
raphy and in cooperation with the Departments of Physics, 
Geology and Mathematics. A student studying for this de- 
gree under this program works out a course of study upon 
consultation with his committee. This program must in- 
clude a minimum of three courses in oceanography. Ex- 
amination procedures and foreign language requirements 
are the same as for other oceanography degrees. Two 

• Ph.D. degrees were granted in 1972. 



The following courses are offered in conjunction with 
the above programs: 



UNDERGRADUATE 




Oc 331 


Introduction to Oceanography 


3 


GRADUATE 






Oc 442 


Marine Zooplarikton 


3 


Oc 443 


Marine Zooplankton I.^joratory 


2 


Mb 450 


Marine and Freshwater Microbiology 


3 


be 471 


Physical Limnology 


3 


Oc 490 


Principles of Biological Oceanography 


3 


Oc 491 


Principles of Physical Oceanography 


3 


Oc 492 


Principles of Geological Oceanography 


3 


Oc 493 


Principles of Chemical Oceanography 


3 


Oc 501 


Research 


arr. 


Oc 503 


Thesis 


arr. 


Oc 505 


Reading and Conference 


arr. 


Oc 507 


Seminar 


arr. 


Oc 521 


Marine Radioecology 


3 


Oc 529 


Special Topics in Marine Radioecology 


1-3 


Oc 531 


Descriptive Pliysical Oceanograpliy I 


4 


OC 532 


Descriptive Physical Oceanography II 


4 


Oc 541 


Biological Oceanography 


4 


Oc 542 


Marine Nekton 


3 


Oc 543 


Marine Nekton Laboratory 


I 


Oc 544 


Marine Phytoplankton Ecology 


3 


Oc 545 


Marine Phytoplankton Physiology 


3 


Oc 546 


Marine Primary Production 


5 


Oc 548 


Marine Benthic Ecology 


4 


Oc 549 


Special Topics in Biological 






Oceanography 


1-3 


Oc 551 


Chemical Oceanography 


4 


Oc 552 


Chemical Oceanography 


• 4 


Oc 553 


Descriptive Chemical Oceanography 


4 


Oc 554 


Theoretical Chemical Oceanography 


4 


Oc 559 


Special Topics in Chemical 






Oceanography 


1-3 


Oc 560 


.Geological Oceanography 


4 


Oc 561 


Geology and Geophysics of Ocean 






Basins 1 


3 


Oc 562 


Geology and Geophysics of Ocean 






Basins II 


3 


Oc 563 


Deep-Sea Sediments 


3 


Oc 564 


Mineralogy of Marine Sediments 


3 


Oc 565 


Stratigraphy of Marine Sediments 


3 


Oc 566 


Ecology of Poraminifera 


3 


Oc 567 


Marine Micropaleontology I: Foram- 






inlfera 


4 


Oc 568 


Marine Micropaleontology II: 






Radiolaria and Calcareous Nanno- 






planktons 


4 


Oc 569 ■ 


Special Topics in Geological 






Oceanography 


1-3 


Oc 571 


Theoretical Physical Oceanography I 


4 


Oc 572 


Tj^eorelical Physical Oceanography II 


4 


Oc 573 


Theoretical Physical Oceanography III 


4 


Oc 574 


Wave Dynamics 


4 


Oc 575 


Marine Hydrodynamics 


4 


Oc 579 


Special Topics in Physical 






Oceanography 


1-3 


Oc 581 


Theoretical Geophysics: Earth Gravity 


3 


Oc 582 


Theoretical Seismology 


3 


Oc 583 


Earthquake Seismology 


3 


Oc 584 


Physics of the Earth 


3 


Oc 586 


Theoretical Geophysics: Magnetics 


3 


Oc 589 


Special Topics in Geophysics 


1-3 



The instructional staff for the courses listed above con- 
sists of the ifollowing: 

Blakely, Richard, Ph.D., Research Associate 
Bodvarsson, Gunnar, Ph.D., Professor 
. Burt, Wayne V. , Ph.D., D. Sc. , Associate Dean of 
Research 

Byrne, John V. , Ph. D., Dean, School of Oceanography 

and Acting Director, Marine Science Center 
Caldwell, Douglas R. , Ph.D., Assistant Professor 
Carey, Andrew G. , Jr. , Ph.D., Associate Professor 
Condon, E.J., B.A., Extension Oceanographer 
Corliss, Jack, Ph.D., Assistant Professor 
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Couch, Richard, l^h, I). , Assistant Hj'ofcssor 
Crew, Henry, Ph.D., H oscarch Associate 
Culberson, Charles, Ph.D., lUrst-ai-uh Associate 
Curl, Herbert, .Jr., Ph.D., Professor 
Cutshall, Norman, Ph.D., Research Associate 
Dymond, .Tack, Ph.D., As.sislanl Professor 
IClliott, William P., Ph.D., lUfSearch Associate 
Forster, William O. , l^h. D. , Assistant I'rofessor 
Frolander, Herbert F. , i'h. D. , Professor 
Cemperle, Mike, M.S., instructor 
Conor, Jefferson, Ph.D., As.sistant Profc?ssor 
Gordon, l-.ouis 1. , Ph.D., lastriictoi' 
Hancock, Danil, iM.S. , Jnsfructor 
Heath, G. Hoss, Ph. D. , A.ssociatc Professor 
Iledgpeth, Ji>el W. , Ph.D.. Professor 
Heinrichs, Donald, l^h. D. , Assistant Profes.sor 
Holt on, Robert, Ph. D. , Research .'\ssociate 
Ingle, Sara, Ph.D., Research Associate 
Johnson, Richard, Pli. D. , Assistant I'roft.'ssor 
Johnson, Stephen, l^h. D. , Assistant Professor 
Komar, Paul, Ph.D., Assistant Professor 
Kulm, Lavcrn D. , Ph. D. , Associate Professor 
AlcCauley, James K. , Ph.D., Associate Professor 
Meseear, Roflerick S. , Ph. D. , Assistant Professor' 
RlilU-r, Chai'les B. , Ph.D., Assistant Professor 
Moore, Ted C. , Ph.D., Assistant Professor 
Morita, Richard, Pli. D. , Professor 
Nath, John H. , Ph.D., Research Associate 
. Noal, Victor T. , Pli. D. , Assistant Professor 
Neshyba, Stephen J. , l^h. D. , As.sociate Professor 
Pak, Hasong, Ph.D., Rer^earch Associate 
Panshin, Daniel, Ph. D. , Assistant Professor 
Park, P. KUho, Ph. D. , Profi'ssor 
Paulson, Clayton A. , Pli. D. , Assistant Professor 
Pearcy, William G. , Ph.D., Professor 
Pillsbury, Dale, i^h. D. , R(?search Associate 
Pytkowicz, RicardoM.) l^h. D. , Professor 
Renfro, William C. , Ph.D., Ass?stan\ Professor 
Richardson, Sara, Ph. D. , Research Associate 
Scheideggcr, Kenneth, Ph.D., Research Associate 
Small, l.awrence F. , Ph. D. , Associate Professor 
Smitli, Robert L. , l^h, D. , Associate Professor 
Van Aiidel, Tjcerd H. , Ph. D. , Professor 
Zanevcld, Ronald, Ph. D. , Research Associate 

To obtain further information, address all inquiries 
directly to: 

Student Advisor 
School of Oceanography 
Oregon State University 
Corvallis, Oregon 97331 



The J^epartment of J'^isheries and Wildlife is headquar- 
tered in Ihe Hioscionce Building on the Corvallis campus 
of Oregon State University. Construction of the Biosoi- 
ence Building was completed in 1970 and it contains 66,304 
net Square feet of space for use by the department. Facil- 
ities include lecture rooms, teaching and research labora- 
tories, constant temperature rooms, self-learning center, 
walk-in freezer, shop, ichthyological museum, radiation 
laboratory, offices for staff and graduate, students and 
numerous supporting facilities. 

Research into all aspects of fisheries are carried out at 
the. folio wing facilities which are not located on tUe Corval- 
lis campus: Brooklane Laboratory, Fairplay Laboratory, 
Netarts Bay Laboratory, Port Orford Laboratory, Soap 
Creek Experimental Ponds, Western Kraft I'^x-perimenfal 
streams, .Berry Creek l^xperimental Stream, Oak C?*eek 
Laboratory, Ave rill Fisheries Laboratory and PaciHc 
Fisheries l^aboratory. 

The following degrees are offered by the department: 

\. B.S. in Fisheries Science . All undergraduate stu- 
dents must complete thv following: Orientation to Fisher- 
ies and Wildlife, Semirar, Principles of Wildlife Conser - 
vation, Kconomic Ichthyology, Fishery Biology, Commer- 
cial Fisheries, and 13 hours of recommended departmen- 
tal courses. Non-departmental requirements include 18 



hours of communications, 18 houi'S in humanities and so- 
cial scienc«?s with at least one course in economics, and 
72 hours in the biological and physical sciences. A total 
of 192 hours of undergraduate credit is required for the 
B. S, degree. 

2, M.S. in Fisheries Science. All students must com- 
plete a program of study totaling not less than 45 term 
liours including thesis (six tii hine tci-m hours) and courses 
approved foj- graduate credit. Approximately two-lhirds ■ 
of tiie work (30 term hours) must be in Ihe major and one- 
third (15 t(>rm hours) in the minor. A residence of one 
academic year or fair equivalent is required. There is 
no foreign language requirement for the M. S. degree. 

3. t^h. D. in Fisheries Science. The Ph, D. degree is 
granted primarily for attainments and proved ability. 
There is no rigid credit requirement; however, the equi- 
valent of at least three years full-time graduate work be- 
yond the bachelor's degree is i-equired. At least one aca- • 
demic year must be spent in continuous residence at C^SU 
with a minimum of 3G hours of graduate work. ■ The for- 
eign language requirement is determined by the student's 
doctoral committee subject to approval by the major de- 
partment and the dean of the Graduate School. A compre- 
hensive preliminarj' examination is required for admission 
to candidacy for the Ph. D. degree. Kvery candidate must 
submit a thesis embodying the results of research and giv- 
ing evidence of originality and ability in independent inves- 
tigation (usually 30-45 term hours). All candidates must 
pass a final examination, part of which must be oral. 

The following courses are offered in conjunction with 
the above programs: 



UN'DFRGRADUATF 




313 


L'cononiic ichthyology . 


5 


314 


I'^conomic Ichthyology 


4 


3'15 


Aquaculture 


3 


GRADUATL 




454 


l-'ishery Biology 


5 


4 55 


l'*ish Culture 


3 


456 


I'ishery Limnology 


3 


457 


Fishery Limnology Laboratory 


2 


465 


Commercial Fisheries 


5 


466 


Invertebrate Fisheries 


4 


4 70 


Water l^oUution Biology 


3 


490 


Parasites'and Diseases of Fish , . 


' 5 


555 


Fish Genetics 


3 


561 


Theory of Fxploitation of Fish and Shellfish 


4 


567 


Research Perspectives 


4 


568 


Research Perspectives 


4 


569 


.Population Dynamics 


4 


570 


Pollution Problems in Fifiheries 


3 


571 


Functional Ichthyology 


3 


572, 


Systematies of Fishes 


3. 


573 


Topics in Ichthyology 


3 



The instructional staff for the courses listed above con- 
sists of the following: 



Bond. Carl F. , Ph.D., Professor 

Davis, Gerald li!,, Ph.D., Associate Professor 

Donaldson, John R. , Ph.D., Associate lYofessor 

Doudoroff, Peter. Ph. D. , Professor 

Fisher, R. Barry, M.A. , Associate Professor 

Hall, James D. , Ph. D. , Associate Professor 

Horton, Howard F. , Ph.D., Professor 

Juntunen, Erland T. , B.S. , Senior Instructor 

Mclntyre, John D. , l^h. D. , Assistant Professor 

Millenuinn, Raymond E. , Ph..D., Professor 

^iimmway, Doa /? L . , M , .S. , A s s o ri at e P i 'o f ess o r 

Simon, Raymond C. , Ph.D., Professor 

Warj-en, Charles L. , Ph.D., Professor and Acting 

Department IJuad 
Weber, LavernJ., Ph. D. , Associate Pj'ofessor 



To obtain further information, address all inquiries - 
directly to: 

Dr. Charles K. Warren, Acting I read 
Dbpartmenl of FishorJes a ad Wildlife 
Oregon State University 
CorvalJis,, Oregon 97331 



The Department of Food Scionci: and Technology is 
housed in two modern buildings on the Corvallis cam pus. 
These buildings contain 78, 000 square feet of office, 
teaching and rest.»arch laboratory and pilot plant space. 
The facilities are designed and well equipped to carry out 
teaching and research activities peculiar to most areas in 
the food field. 

A newly constructed Seafoods Laboratory is located at 
Astoria, Oregon, on the, Columbia -Youngs River ostuary. 
This research center has been operated as an integral part 
of the department since 1940. The facility providos 7, 000 
square feet of laboratory and office space and serves as a 
center for marine food Science research. 

Adjacent to the central university campus, the depart- 
ment operates the Food Toxicology and Nutrition Labora- 
tory.^ This laboratory is oxpecially designed for studies of 
toxicity, nutrition and carcinogenesis in fish. Its 5,500 
square feet of laboratory and office space includes a com- 
plete histopathological laboratory and 140 separate fish 
rearing tanks abundantly supplied with a constant tempera- 
ture water supply. 

Food science and technology is the application of the 
sciences -and engineering to the manufacture, preserva- 
tion, storage, transportation and consumer use of food 
products. The food science program is concerned with the 
science and research involving the chemical, physical, 
biological, microbiological, toxicological and nutritive 
propeinies of foods. 

The univcM'sity offers the following degrees in food sci- 
<ince and technology: 

1. B. S. in Food Science and Technology. The minimum 
course requiremonts consist of the follo\ving: Food Sci- 
ence and Technology, Communications, Humanities and 
Social Sciences, Biological and Physical Sciences, Physi- 
cal Kdueation, and eleetives, for a total of 174 term hours. 

2. M.S. in Food Science. Students must complete a 
program of study totaling not less than 45 term hours in- 
cluding thesis* and courses approved for graduate credit. • 
Approximately two-thirds of th'.- work (30 term hours) 
must be in the major or be composed of courses approved 
by the major department in the basic sciences and one- 
third (15 term hours) in the minor. Three credit hours of 
seminar are recommended with the thesis representing 9 
to 12 hours of major credit, which must be the result of 
the student! s independent research and preparation. No 
qualifi'ing examination is required for the M,S. degree. A 
final oral examination of not less than two hours is re- 
quired for presentation of the student's thesis and exami- 
nation of this thesis and field of study. 

2. Ph. D. in Food Science. The degree of Ph. D. is 
granted primarily for attainments and proved ability and 
prepares the student for research in a specialized field of 
■study. A A1.S. degree or equivalent (as evaluated by the 
graduate faculty of the department) is required for a stu- 
dent who intends to work toward a Ph. D. degree. The stu- 
dent and his major professor formulate the Ph. D. study 
program. The Ph.D." program usually consists of 75 to 
85 term hours beyond that required for a M.S. degree and 
is composed of approximately two-third's formal course 
work and one-third thesis research. .For the Ph. D. de- 
gree, the student's doctoral committee determines on the 
basis of the student's needs and the foreign language sci- 
entific literature in his field of specialization if two, one ' " 
or no foreign language will bo required or permitted. If 
no foreign language requirement is recommended by the 
student's doctoral committee, the foreign language \-e- 
quirement will be satisfied by, one, the taking of a course 
or courses (undergraduate or graduate) which are in sub- 
jects not usually included for credit in the major or minor 



and which will have as their purpose the broadening of the 
student or to provide a "tool" of particular value, and/or 
two, a special project, other than laboratory research, 
which would distinctly benefit the student. Written and 
oral preliminary examinations are required. A thesis 
which is the result of the student's independent research 
and preparation is required to demonstrate an independent 
research capability. The candidate is expected to defend 
his thesis and knowledge of his field in a final oral exami- 
nation. 

Tho following courses are offered in conjunction with 
the above programs. 



FST 111 
FST 221 
FST 222 
FS'I' 223 
FST 224 
FST 271 
FST -111 
FST 412 
I'^ST 413 
FST 421 
FST 423 
FST 424 
FST 431 
AKT 441 
AET 442 
AFT 443 
Mb 440 
Mb 442 
Mb 444 
FST 401 
FST 403 
FST 405 
' FST 407 
FST 501 
FST 503 
FST 505 
KST 507 
FST 531 
FST 532 
FST 533 
F.ST 551 
FST 561 
FST 562 
FST 563 



Food Quality l^ivaluat^on 2 

Food Processing 3 

Food Processing 4 

Food Processing 3 

Food Processing LaboratOicy , 2 

Food Grades and Sanitation 2 

Food Science ' 3 

Food Science 3 

Food Scicrnee • 4 

Federal and State Food Regulations 2 
Food Analysis 

Quality Control Systems ' . 3 

Food Packaging . 3 

Food Engineering 3 

Food Engineering 3 

Food Engineering ' 3 

Microbial Contamination Control 4 

Dairy Microbiology 4 

Food Micrvjbiology 4 
Research 

Thesis . 
Reading and Conference 

Seminar 1 

Research 

Thesis 

Roading and Conference 

Seminar 1 

Carbohydrates in Foods 3 

Food Flavors and Evaluation 3 

Lipids in Foods 3 

l^ood Preservation 4 

Pigments and Color Evaluati.m 3 

Proteins in Foods 3 

Enzymes of Foods 3 



The instructional staff for the courses listed above con- 
sists of the following: 



Ph. D. , Professor of Micro- 



Ph. D. , Associate Professor of 



Anderson, Arthur W. , 

biology 
Anglemier^ Allen F. , 

Food Science 

Babbitt, Jerry K. , Ph.D., Research Associate, Food 
Science 

Beavc-rs^ Darrell V., B.S., Assistant Professor of 

Food Science ■ - 

■3ills, Donald D. , Ph.D., Associate Professor of 

Food Science 
Bodyfelt, Floyd W. , M.S., As.'5lstant Professor of 

F'ood Science 
Booster, Dean fc"!. , M.S., Associate Professor of 

Agricultural Engineering 
Cain, I^obertF., Ph.D., Professor of Pood Science 
Clulds, Ernest A. , Ph.D., Research Associate, Food 

Science 

Crawford, David L. , Ph. D. , Associate Professor of 
Food Science 

Eliiker, Paul R. , Ph. D. , Department Chairman and 

Professor of Microbiology 
Milderbrand, Kenneth H. , M.S., Assistant Professor 

of Food Science 

Professor of Agricultural 



M.S. 



Kirk, Dale E. 

E ngineering 
Krumperman, Paul H 

of Food Science ,. 



Ph.D., Associate Professor 
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completed on the OSU campus. The concrete wave tank 
will be 342 feet long, 12 feet wide and 15 feet deep. The 
wave basin is the first phase in the construction of an En- 
vironmental Fluid D^Tiamics Laboratory. 

Graduate study in ocean engineering is offered at Ore- 
gon State University through the School of Engineering. 
This program of study loads to the degrees of Master of 
Ocean Engineering or Maste r - of Science and Doctor of 
Philosophy in engineering vh-ih an emphas?.s on ocean en- 
gineering. The graduate sti";dent in ocean engineering, de- 
pending on his specific interests, is admitted to an estab- 
lished department in the School of Engineering: civil, 
chemical, electrical, induff.rial, mechanical and metallur- 
gical or nuclear engineering. A program of study is then 
designed to fit the individual's professional objectives and 
to acHieve a high degree of engineering competence related 
to the ocean environment. The following requirements are 
to be met in obtaining a degree through the ocean engin- 
eering program: 

Major: An area of ocean engineering specialization 
within one or more of the established engineering disci- 
plines, Minor: Supporting course work in ocean engin- 
eering and/or oceanography plus other appropriate cour- 
ses to prepare the student for professional work in the 
ocean-oriented Industries and agencies. Thesis research: 
Each student must conduct research and prepare a thesis 
on a pertinent subject concerning engineering in the ma- 
rine environment. • Program of study: The program must 
meet approval of the ocean engineering committee of the 
School of Engineering, 

The Ph, D, program requires at least three years of 
study beyond the baccalaureate degree and includes about 
135 quarter credit hours of course and thesis work. The 
Master of Ocean Engineering and the Master of Science in 
Engineering degrees require 45 quarter credit hours, in- 
cluding research. 

The following courses are offered 'in conjunction with 
the above programs: 



Law, Duncan K,, B. S. , Associate Professor of 
Food Science 

' Lee, Donald J,, Ph.D., Research Associate, Food 
Science 

Lee, Jong S. , Ph. D. , Research Associate, Food 
Science 

Libbey, Leonard M. , Ph.D., Associate Professor of 
Food Science 

McGill, Lois S. , B. S. , Professor of Food Science 
Montgomery, Morris W. , Ph.D., Associate Professb.r 

of Food Science 
Morgan, Max E, , Ph, D. , Professor of Food Science 
Nixon, Joseph E,, Ph.D., Research Associate, Food 

Science 

Pawlo\^^ski, Norman E,, Ph.D., Research Associate, 
Food Science . ' ' 

Samuels, Clifford E. , Ph, D. , Professor of Food 
Science 

' Sandine, William E. , Ph.D., Professor of Micro- 
biology 

. Scanlan, Richard A. , Ph, D. , Associate Professor of 

Food Science ■ 
Schultz, Harold W. , Ph, D. , Department Head and 

Professor of Food Science 
Sinnhuber, Russell O.", M.S., Proftjssor of Food 

Science 

Soderquist, Michael R. , M. S. , Instructor in Food 
Science 

V?rseveld, George W. , M. S, , Assistant Professor of 

Food Science 
Wales, Joseph H,, M.A., Associate Professor of 

. Food Science : ■ 
Wrolstad, Ronald E. , Ph. D. , Associate Professor of 

Food Science 

Yang, Hoya H, , Ph. D, , Associate Professor of Food 
Science 

Yu, Teh C, , M.S., Associate Professor of Food 
Science 

To obtain further information, address all inquiries 
directly to: 

.Dr. Harold W. Schultz, Head 

Department of Food Science and Technology 

Oregon St'ate University 

Corvallis, Oregon 97331 

(503) 754-3131 - 



The School of Engineering )ias a variety of specialized 
laboratories and complementary facilities for use in the 
ocean engineering research and training programs. The ■ 
following major facilities are used for student training and' 
research needs: environmental fluid dynamics laboratory 
wave basin, hydraulic laboratory, fluid measurements la- 
boratory, hydrologic facilities, marine science center en- 
gineering laboratory, sanitary engineering laboratories, 
photogrammetry laboratory, soil mechanics laboratory, 
structural engineering laboratory, engineering materials 
laboratory, mechanical engineering laboratory, instru- 
mentation laboratory, electrochemical engineering labor- 
atory, underwater acoustics laboratory and simulation la- 
boratory (with an EAI 690 hybrid computer). 

The computer center, oceanography laboratories, radi- 
ation center and the Marine Science Center are also exten- 
sively used in the ocean engineering program, together 
with vessels of the Oceanography Department and facilities 
of the Pacific Northwest Water Laboratory of the Environ- 
mental Protection Agency. 

The principal research areas for studies on estuarine 
hydraulics, water resources and ocean engineering are the 
rivers, lakes reservoirs, estuaries and coast of Oregon. 
Where convenient, temporary field research offices have 
been established; in other cases, departmental vehicles 
and ocean engineering boats (six craft up to 25 feet long) 
have provided temporary instrument shelters for environ- 
mental research. 

A new facility for the study of ocean waves and their ef- 
fect on coastal and nearshore structures is soon to be ■ 



GRADUATE 



CE 521 Hydraulic Systems 3 

CE 524 Sediment Transport 3 

CE 525 River Control and Utilization 3 

CE 526 Hydraulics of Open Channels 3 

CE 531 Analysis of Engineering Structures - 3 

CE 532 Matrix Methods of Structural Analysis 3 

CE 533 Structural Stability 3 

CE 540, 541 Sanitary Engineering Processes 3,3 

CK 544 Water Qualitj^ Analysis ' 3 

■ CE 548 Water Quality Dynamics 3 

CE 566 Ocean Position Surveying 3 

CE 570 Coastal Hydraulics 3 

CE 572 Estuarine Transport 3 

CE 573 Ocean Engineering Design 3 

CE .574 Ocean Engineering Facilitirjs Planning 3 

CE 578 Marine Geotechnique 3 

CE 579 Special Topics in Ocean Engineering 1 

ChE 514 Fluid Flow r'' ^-- 3 

Che 520, 521 Dififusional Operations ' ' 3,3 

ChE 522 , Heat Transmission 3 

ChE 53 5 Corrosion and Corrosion Control 3 
ChE 537, 

538, 539 Thermodynamics 3, 3, 3 

ChE 540 Applied Reaction Kinetics . 3 

ChE 550 Process Systems Analysis 3 

ChE 551 Process System Optimization 3 
• EE.414, 

415,416 Systems Instrumentation - 3,3,3 

EE 421,422 Transmission Systems 3,3 
EE 451, 

452,453 System Engineering 3,3,3 
EE 461, 

462,463 Communication Engineering 3,3,3 

EE 471, Logical Design and Digital System 

472, 473 Engineering 3, 3, 3 
' EE 491, 

492,493 Control Engineering 3,3,3 
EE 514, - 

515,516 Advanced Solid State Electronics 3,3,3 



o 
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EE 525 





Computer Systems 




3 3 


EE 551 , 








552, 553 


Microwa.ve Circuits 


3 




ti" IT* K R A R 
h,lt4 U04, 000 


Control Systems 














July i/UO 


iVi Ul 1 1. V d i IdUiU OjrdltJlIld 


■~ 3, 


3, 3 


EE 560 


Signsils snd Woise 




3 


TT'TT RR 1 R R 


Communiccition Systt^ms 




3.3 


EE 590 y 








591y 592 


Systems Simulstion 


3. 


3.3 


EE 593 


■31111 LUiiklUII r UIIU clllltJill oLXd 




3 


EE 507 


Ultra Sonics Seminar 








E nvironiTienttil Design 




3 


TV 4 71 d7/> 

lilt H 1 I f H 1 b 


TVfl n n 9 ^ m onf IVjI rtrl ol c 




3,3 


TTT* /I Q 1 
Hi) I 


filial anr^ T^olinHiUfv nnf r» r\\ 
v^UoUllLjr dllU UllciUiiliy ^UllliUl 




4 


IE 505 


Murine Work Design 






IE 52 ly 








cno coo 

Oj£y OJo 


Selected Topics in Industrial Engin- 








eering 


3. 


3.3 


IE 571, 










Systems Fneory cind ^cybernetics 
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Professional staff available for the graduate training 
program in ocean engineering include: 



CHEMICAL ENGINEERING • 

Elzy, E. , Ph. D. , Associate Professor 
Fitzgerald. T, . Ph. D, . Associate Professor 
Knudsen. J.G. . Ph. D. ; Professor and Associate 

Dean. Director EES 
Levenspiel. O, . Ph, D, . Professor 
Meredith. R. E, . Ph.D.. Associate Professor 
" Mrazek. R,V. . Ph.D.. Professor 
Wicks. C. E. . Professor and Head 

CIVIL ENGINEERING 

Bella. D.A., Ph. D. . Associate Professor 
Bell. J.R. . Ph.D.. Professor 
Klingeman, P. C. Ph, D. Associate .Professor 
Layton. R. . Ph.D.. Associate Professor 
Monies. S. . Ph- D. . Assistant Professor 

Phillips, b.G. . Ph.D.. Professor 
Schaumburg. F.D. . Associate Professor and Head 
Schrbeder. W.L. . PH.D.. Associate Professor 
Seaders. J.. M.S.. Associate Professor 
Slotta. L.S. . Ph.D.. Associate Professor 
Soilitt. C.K.. Ph.D.. Assistant Professor 
Yaniamoto. T. . Ph.D.. Research Associate , 



ELECTRICAL AND ELECTRONICS ENGINEERING 

Jensen. L. C. . M.S.. Associate Professor 
Michael. R; R. . M.S.. Piofessor 
Mohler. R-R.. Ph.-D. . Professor and Head 
Rink. R.E., Ph.D.. Associate Prefessor 
Saugen. J.S. . Ph.D.. Associate Professor 
Weber. L.J.. M.S.. Professor 

INDUSTRIAL ENGINEERING 

Croff. H.L.. M.S.. Assistant Professor 
Engesser. W. P. . M.S.. Professor 
Inouc, M.S.. Ph.D.. Professor 
Love. ii. . Ph. D. . Assistant Professor 
Riggs. J.L.. Ph.D.. Professor and Head 



MECHANICAL AND METALLURGICAL ENGINEERING 

Bainbridge, D. W. , Ph.D., Professor 
Bucy, D. , M.S., Associate-Professor 
' Dahlke, H. J. , Ph.D., Associate Professor 
. Davis, L. R. , Ph.D., Associate Professor 
Johnson, L. E. , Ph.D., Associate Professor 
McComb, J. A., M.S., Assistant Professor 
McMullen, W. D. , Ph.D., Associate Professor 
Mingle, J.G., M.S., Professor 
Nath. J. H. , Ph.D., Professor 
Olleman, R. D. , Ph.D., Professor 
Smith. C. E. , Ph. D. , Associate Professor 
Thresher, R.W., Ph. D. , Assistant Professor 
Welty, J.R. , Ph.D., Professor and Head 
.Wilson, R.E. , Ph.D., Professor 
Zaworski, R.J., Ph.D., Professor 

To obtain further information, address all inquiries 
directly to: 

Dr, Larry S. Slotta. Director 
Ocean Engineering Programs 
School of Engineering 
Oregon State University 
Corvallis, Oregon 973,3] 



UNIVERSITY OF THE PACIFIC 

PACIFIC MARINE STATION 
Dillon Beach, California 94929* 

The marine station lies 60 miles north of San Fran- 
cisco on the southern shore of Bodega Bay adjacent to 
Tomales Bay and just opposite the Point Reyes National 
Seashore. The high diversity of marine environments 
close by renders the area very suitable as a laboratory 
site. Sand beaches, intertidal sand flats, rocky shores, 
salt marsh, and kelp beds are within easy access. The 
local flora and fauna are correspondingly rich. 

The station consists of three research and office build- 
ings and several auxiliary structures; the former house 
teaching, research and instrument laboratories, photo- 
graphic darkroom, museum, stockroom, and library. All 
laboratories are supplied with fresh seawater pumped 
directly from the ocean to two large holding tanks. The 
station maintains two research vessels: a I7.-foot Boston 
Whaler and a new 42 -foot steel -hull vessel designed for 
offshore research. 

GRADUATE PROGRAM " 

The Pacific Marine Station, a division of the University, 
of the Pacific, is a year-round research center with'a 
graduate program leading to a Master of Science degree . 



Twelve years ago, the marine station began a program 
of research, stressing ecology and systemalics in the 
broadest sense. The principal theme of the ecology pro- 
gram is to determine the factors i-esponsible for the 
seasonal and long-term changes in marine ecosystems. 
Current studies range from analyzing the effects of a 
variety of physical stresses on sand flat communities to 
evaluating the role of predation in determining gastropod 
distribution on rocky shores. This program supplies the 
information necessary to develop sound impact studies 
and to evaluate the disturbances caused by man. The 
Geology program provides both background data and a 
broader context for other scientific programs. 

Studies on the functional morphology of marine orga- 
nisms are aimed at a better understanding of the inter- 
relationships between organ systems and environmental 
conditions. These studies are currently focused on more 
complete knowledge of feeding and nutritional biology in 
marine invertebrates, larvae, and the ecological impli- 
cations of larval biology. 

Graduate students are encouraged to participate in the 
research programs underway at the station. Research 
assistants work 50 percent of their time on'the various 
projects. From their contact with staff members and the 
multitude of research problems that come to their atten- 
tion during their involvement in the various ecology re- 
search programs, students have little difficulty in finding 
thesis problems. 



UNDERGRADUATE PROGRAM 

The undergraduate program in marine science is de- 
signed for students of biology, with upperclass standing. 
The 16 semester units are partitioned between two of the 
formal four-unit courses offered and eight units of re- 
search, normally on a specific problem related to one of 
the current research programs at the pacific marine sta- 
tion. There are three main objectives of this program. 

First, it affords undergraduates the opportunity of 
having a marine experience, of studying marine biology 
and ecology at the source. - 

Secondly, the program provides an opportunity to carry 
on original research either within the context of one of the 
current faculty research programs or in some other area. 

, Finally, it is hoped that the scientific experience gain- 
ed during this semester will enable an individual to give 
thoughtful consideration to all of the parameters of com- 
plex environmental problems. 

Upon completion of th'.'f program it is expected that a 
student will be able to: understand some of the complex 
relationships between species of animals, substrata, 
food chains, larval development and morphological adapta- 
tions; evaluate the scientific basis for statements in news- 
papers and magazines on conservation and the development 
of. the natural resources; design a limited research pro- 
gram, and know how to apply scientific results to the solu- ' 
tion of environmental problems. 

Undergraduate students with advanced standing in 
biology will take two courses selected from those offered 
and spend the other two courses in participation in one of 
the station's on-going research projects. Departures 
from this scheme, including initiation of new projects, is 
possible by special arrangement. 

Course credit will fit into the undergraduate program 
through the University of the Pacific. Application dead- 
lines are April 1 and November 1. 

The following courses are offered each year: 

Fall Semes tejr 

Biometrics 
Invertebrate Zoology 
General Oceanography 
Advanced Invertebrate Zoology 
Evolution Seminar 



Spring Semester 
Ecology 

invertebrate Zoology 
Physiology of Marine Apimals 
Invertebrate Embryology 
Evolution Seminar 

Summer Courses 

^Invertebrate Zoology 

Icthyology 
^Marine Ecology 

Phycology ► 
*Marine Geology 
♦Offered summer, 1973 

In addition, two units special topics courses may be 
offered on demand in such subject areas as: systematics, 
photographic techniques, computer programming, and 
scientific illustration. 

, Instructional staff for the courses listed above consists 
of the following: 

Eric Armitage, J. D. , Business Manager, Research 
Associate 

James A. Blake, Ph.D., Assistant Director, Assis- 
tant Professor of Zoology. Development of marine 
invertebrates, taxonomy of polychaeta 

William M. Kaill, Ph.D., Assistant Professor of 
Biology. Coordinator-undergraduate program. 

Victor L. Loosanoff, Ph.D., Adjunct Professor of 
Marine Biology, mariculture. 

Steven Obrebski, Ph. D. , Assistant Professor of 
Ecology, Ecology and evolution of marine inverte- 
brates; computer simulation models 

Edmund H. Smith, Ph.D., Director, Professor of 
Zoology, functional morphology of moUusca. 



PENINSULA COLLEGE 
Port Angeles, Washington 

The fisheries building is an integrated unit comprised 
of one classroom, one lab-classroom, office for two 
instructors, an equipment room, museum and workshop. 
A large covered area on one side furnishes shelter for 
boats, nets and other large equipment. Located on the 
campus is a 16 by 20-foot hatchery building capable of 
raising 250, 000 fish to the fry stage. Two 15-foot circu- 
lar cement ponds outside the building are used to hold fish 
until ready to plant. A small fishing boat, rehabilitated 
by the class, is also part of the equipment. 

The degree of Associate of Applied Arts (Fisheries 
Certificate) is. offered! I " 

The following courses are offered in conjunction with 
the above program: 

Chem31 Technical Chemistry 3 
Chem41 Technical Chemistry 3 
Chem51 Technical Chemistry 3 



Fish 


33, 


Taxonomy of Fishes 


- 4 


Fish' 


35 


Hatchery Methods 


2 


Fish 


45 


Hatchery Methods 


2, 


Fish 


55 


Hatchery Methods 


2 


Fish 


43 


Life History of Fishes 


3 


Fish 


46 


Technical Report Writing 


2 


Fish 


56 


Technical Report Writing 


2 


Fish 


54 


Population Studies 


3 


Fish 


70 


Technical Trigonometry 


3 


Fish 


72 


Fi«h Diseases 


3 


Fish 


73 


Fish Farming 


4 
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Fish 


74 


Aquatic Environments 


3 


Fish 


80 


Technical Statistics 


3 


Fish 


90 


Technical Statistics" 


3 


Fish 


82 


Wildlife Management 


4 


Fish 


83 


Commercial Fisheries 


4 


Fish 


91 


Aquatic Insects 


4 


Fish 


92 


Marine Invertebrates 


4 


Fish 


95 


Microtechnique 


4 


Fish 


96 


Study Collections 


2 



The instructional staff for the courses listed above con- 
sists of the following: 

FISHERIES DEPARTMENT 



Grinols, Richard B. , M. S. , Instructor 
Mausolf, Robert G. , B. S. , Instructor 
Well, Donald R., B. S. , Instructor 

To obtain further information, address all inquiries 
directly to: 
Registrar 
Peninsula College 
Port Angeles, Washington 98362 



THE PENNSYLVANIA STATE UNIVERSITY 
University Park, Pennsylvania 16802 

The following specialized facilities are available at the 
university laboratory in marine geology, special meteoro- 
logical equipment for courses in marine meteorology, 
special aquaria and field stations for the cultivation and 
study of fresh water fish and laboratory for underwater 
acoustics. In addition, the university is a member of the 
Marine Science Consortium of .Pennsylvania colleges and 
universities, and through the consortium has access to 
facilities at Lewes, Delaware, and Wallops Station, Vir- 
ginia. 

No formal degree programs are offered in marine sci- 
ence. A marine science concentration area is available 
to students in allied major fields. Baccalaureate and ad- 
vanced degrees are offered in the allied fields of geologi- 
cal sciences (geology, geophysics, mineralogy, and geo- 
chemistry), meteorology, geography, biology and physics. 
Students who are candidates for degrees in these disci- 
lines can schedule certain courses in the marine sciences. 

Spring Field Term. Students in the above field may 
participate in a spring term of ten weeks of field courses 
conducted by some of the faculty at the Wallops Station 
site of the Marine Science Consortium. 

The following courses are offered in conjunction with 
the above programs: 

MARINE SCIENCES CONCENTRATION . 
Core Courses 



Bio 480 Marine Biology 4 

Geol 440 Marine Geology 3 

Met 320 The Oceans 2 
Or 

Met 407 Elements of Physical Oceanography 3 

(plus six credits of approved field courses at a marine 
field station) 

DEPARTMENT OF AEROSPACE ENGINEERIN G 

Aersp 412 Turbulent Flow 3 
Aersp 514 Stability of Laminar Flows 3 



Aersp 515 Foundations of Turbulence 3 

Aersp 516 Homogeneous Turbulence • 3 

Aersp 517 Inhomogeneous Turbulence 3 

Aersp 597C Geophysical Fluid Dynamics 3 

DEPARTMENT OF BIOLOGY 

Bio 410 General Limnology 3 

Bio 480 Marine Biology 4 

Bio 481 Aquatic Botany ~ 3 

DEPARTMENT OF CIVIL ENGINEERING 

C. E. 579 Aquartic Microbiology 3 

COLLEGE OF ENGINEERING 

Engr 498 Field Methods in Physical Oceanography 4 

ENGINEERING ACOUSTICS PROGRAM 

E.Acs. 511 Underwater Sound Propagation 3 

■ E.Acs. 515 Acoustics in Fluid Media 3 

DEPARTMENT OF GEOCMEMISTRY 

Gchem 522 Geochemistry of Aqueous Systems 3 

. DEPARTMENT OF C.EOLOGY 

Geol 440 Marine Geology 3 

Geol 540 Chemical Oceanography 3 

DEPARTMENT OF METEOROLOGY 

Met 3r0 The Oceans 2 

Met 407 Elements of Physical Oceanography 3 

Met 445 Hycrology for Meteorologists 3 

Met 507 Dynamic Oceanography 2 

DEPARTMENT OF MICROBIOLOGY 

Micro 529 Aquatic Mici-obiology 3 
DEPARTMENT OF PHYSICS 

Phys 443 Intermediate Acoustics 3 

Phys 533 * Theoretical Acoustics 3 



Courses carrying a 400 number may be scheduled by 
undergraduate and graduate students: those carrying a 
500 number can be scheduled only by graduate students. 

The instructional staff for the courses listed above 
consists of the following: 

DEPARTMENT OF AEROSPACE ENGINEERING 

Allen, JohnS., Jr., Ph.D., Assistant Professor 
■ Lumley, John L. , Ph.D., Professor 

APPLIED RESEARCH LABORATORY 

Farwell, Robert VV. , Ph.D., Associate Professor of 

Engineering Research 
Leiss, William J., B. S. , P. E. , Associate Professor 

of Engineering Research 
Welser, Edward V. , Jr.,' M.S., Research Associate 
Whitmarsh, Dtvid C. , Jr., Associate Professor of 

Engineering Research 

DEPARTMENT OF ARCHITECTURAL ENGINEERING 

Tichy, Jiri, D. Sc., Associate Professor 

DEPARTMENT OF BIOLOGY 

Butler, Robert L., Ph.l:). , Associate Professor of 
Zoology 
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Cooper, Edwin L, , Ph, D, , Professor of Zoology 
Dunson, William A. , Ph.D., Associate Professor 

DEPARTMENT OP C!V(L ENGINEERING 

Unz, Richard F. , Ph. D. , Associate Professor of 
Sanitarj' Microbiology 

pEPAKT.MENT OF GEOCHEMISTRY 

Earnes, Hubert L., Ph. D, , Professor 

DEPARTMENT OF GEOLOGY 

Guber, Albert L., Ph.D., Associate Professor 
Schmalz, Robert F. , Ph.D., Professor 
Weber, JonN., Ph.D., Associate Professor of 
Marine Geology 

DEPARTMENT OF METEOROLOGY 

Blackadar, Alf red K. , Ph.D., Professor 
Panofsky, Hans A. , Ph. i^. , Professor of Atmospheric 
Sciences 

DEPARTMENT OF PHYSlCs ' 

Skudr7.yk, Eugene, A. G, C. O. I. , Ph. D. , Habil. , 
Professor 

To obtain further information, address all inquiries 
directly to: 



Dean Walter G. Eraun 

Assistant Dean of Engineering 

101 Hammond Building 

The Pennsylvania State University 

University Park, Pennsylvania 16802 

-Or- 

Dean E. S. Lindslrom 

Associate Dean of Science 

214 Whitmore Laboratory 

The Pennsylvania State University 

University Park, Pennsylvania 16802 



POMONA COLLEGE 
Claremont, California 9171 1 

Facilities for undergraduate study in marine science 
include the undergraduate teaching and research labora- 
tories in botany, geology, physics and zoology. Research 
equipment includes apparatus for analyzing chemical and 
physical properties of the marine environment, such an 
oxygen and other dissolved gases, salinity, chlorlnity, 
other specific ions, trace nutrients, and pH; centrifuges, 
and a continuous-flow centrifuge, vapor-pressure osmo- 
meter; spectrophotometers: flame photometers; equipment 
for X-ray diffraction. X-ray fluorescence spectrography, 
electron mieroprobe analysis, and atomic absorption ana- 
lysis: gas and liquid chromatography; electron, phase- 
contrast, fluorescence, compound, and dissecting m'icro- 
scopes; photography equipment, including an underwater 
Nikonos camera and complete darkroom facilities; walk- 
in constant temperature and controlled-environment 
rooms; a recirculating sea-water aquarium system with 
nine 3 5-gallon aquaria, two 250-gallon capacity storage 
tanks, and filtration and cooling units. A well-equipped 
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shop is available for consi ruction of specialized .equip- 
ment, including electronic. An lEM Syi3tem/360 Moxiel 
40 computer with 128 K ehara<Mers of storage, thrve disk 
drives, four lape drives, one printer, one cai^d rvacifr/ 
punch, and a Calcomp plotter in availabh? for student and 
faculty use in W^aching and ri'Scareh, Fiold cquipnu'm 
available incl udes a variety of plankton nets, biological 
grabs and dredges, \val<'r samplers, j.'te, Tlu»re? is r<'ady 
access to the R/V Vanluna , an 85-foot tuna clipper equip- 
ped with a wide variety of equipmi.'nt for research and 
teaching in biological, physi<.'al, chijmical, and geological 
oci'anography. 

Pomona College is a four -year liberal arts college, of- 
fering the Bachelor of Arts degree in a nunibe»r of fields* 
In the sciences, basic baC-kg round and broad knowlecige are 
emphasized, rather than specialization in particular nar- 
row fields. About four to six students each year graduate 
with a 13, A, degree In fields related to marine science and 
go on to graduate study. In addition to the niori' standard 
concentrations in botany, botany-biology, {^f'ology, phy- 
sics ami zoology, special concentrations such as bolany- 
'/.oology, zoology-mathematics and marine biology Ivive 
been arranged for individual students. Thirty-two courses 
(128 semester hours) are required for the 13. A. degree, 
with distribution depending on the concentration chosen. 
Usually about one-fourth to one-third of the program must 
be within the major field and closely related fields, 

The following courses are offered in conjunction with 
the above program: 



Hot 100 Algae and Fungi A 

Hot 103 Environmental Botany 4 

Bol 1 13 Plant Ecology 4 

Hot 149 Seminar: Botany and Related Fields ' A 

Dot 199 Botanical Problems 4 

Geo 54 Geological Oceanography 4 

Geo 107 Geophysics and Global Tectonics 4 

Geo 159 Stratigraphy and Sedimentation 4 

Geo 199 Selected Topics In Geology 4 

Phy 4 Introductory Oceanography 4 

Phy 190 Contemporary Topics in Physics 4 

Pliy 199 Independent Study and Research 4 



(The following types of work, with faculty 
guidance, are available: independent study 
of advanced subjects not treated in other 
courses of the department; independent or 
collaborative research for which funds and 
equipment are available; or senior thesis. ) 



Zoo 100 Aquatic Biology 4 

Zoo 151 Invertebrate Zoology 4 

Zoo 189 Seminars in Selected Topics in Zoology * 4 

Zoo 199 Introduction to Research in Zoology 4 



Courses offered in the joint sciences department of 
Scripps, Claremont Men's, and Pitzer Colleges, in which 
Pomona students may cross-register, are: 

Hio 146 Ecology 

Bio 167 Thermo-Biology 

Bio 169 Topics in Marine Biology 

ES 63 Environmental Policy 

ES 65 Environmental Problems 

ES 1*91 Seminar in Environmental Studies 

The instructional faculty for the courses listed above 
consists of the following: 

BOTANY . 

Benson, Lyman, Ph. D. , B.K.W, Bent Professor 
Phillips, Edwin A, , Ph.D., Professor 

GEOLOGY 

Mclntyre, Donald B, , Ph.D., Professor 
Zengor, Donald, Ph.D., Associate Professor 

PHYSICS 

Miller, JackC. , Ph.D., Professor 



ZOOl.OGY 

Oglesby, Larry C, Ph.D., Associate Professor 

To obtain firther information, address all inquiries 
directly to: ^ 

Dr. Larry C. Oglcsby 
Xoolofjy Department 
Pomona College 
Claremont, California 91711 
(714) 626-8511. ex. 2950/2948 



517 Invertebrate Paleontology 

518 Invertebrate Paleontology 

519 Geology of Continental Margins 

523 Geochemistry of the Atmosphere and Oceans 

530 Chemical Sediments 

532 Petrology Seminar 

535 Special Topics in Geophysics 

GEOPHYSICAL FLUID DYNAMICS PROGRAM 

GRADUATE 

501 Introduction to Geophysical Fluid Dynamics 

502 Introduction to Geophysical Fluid C^amics 

503 Physical Oceanography 

504 Dynamical Climatology 

505 Dynamic Prediction 

506 Special Topics in Geophysical Fluid Dynamics 
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l^RINCETON UNIVERSITY 
Princeton, New Jersey 

Major facilities include an IBM 360/91 computer, 
radio- chemistry laboratory, electron microprobe. X-ray 
equipment and field recording instruments. The 
National Oceanic and Atmospheric Administration's 
Geophysical Fluid Dynamics Laboratory is located on 
campus and a joint program in atmospheric sciences 
and physical oceanography is offered. Princeton 
possesses no \|nique marine facility, but cooperative 
arrangements with other institutions are made for ship 
and shore facilites. 

The following degrees are offered: 

1, Ph. D. In Marine Geology (Department of 
Geological and Geophysical Sciences). All students are 
expected to have a broad knowledge of geology/geophysics 
with special emphasis on a marine topic. Topics current- 
ly pursued by the department are sea floor spreading, 
processes of trenches and mountain building, marine 
magnetics, reflection seismology, sediment'deposition, 
evolution of ocean's chemistry, carbonate sedimentation, 
and invertebrate paleontology. There are no course 
requirements but all students must satisfactorily com- 
plete £t comprehensive examination and demonstrate a 
capacity for independent research by completing a 
thesis project. A reading knowledge of two foreign 
languages is required. 

2. Ph. D. In Physical Oceanography (Geophysical 
Fluid Dynamics Program). Three participatin depart- 
ments. Aerospace and Mechanical Sciences, Civil 
and Geological Engineering, and Geological and Geo- 
physical Sciences, cooperate In this joint program. Ad- 
vanced study and research in the program is carried 
out in collaboration with the Geophysical Fluid Dynamics 
Laboratory of NOAA. Research projects in the following 
areas are emphasized: Large scale theory of circula- 
tion in atmosphere, ocean and interior of the earth, 
boundary layer problems, thermal convection, geo- 
physical turbulence, transport properties, thermal 
budget, plane^tary atmospheres, and wave phenomena. 
Large scale computing facilities are available for the 
study and singulation of these problems. A plan of 
course work ind research will be worked out by the 
student and his adviser, The. student must have a know- 
ledge of one foreign language, pass the general exam- 
ination (usually after two years of study), and present 
an acceptable dissertation. 

The following courses are cffered in conjunction with 
the above programs: 

DEPARTMENT OF GEOLOGICAL AND GEOPHYSICAL 
SCIENCES j 

GRADUATE ; 

507 . Regional Structural Geology 

508 Principles of Sedimentology 



The Instructional staff for the courses listed above 
consist of the following: 

Bonini, William E. , Ph. D. , Professor Geological 
Engineering 

Bryan, Kirk, Ph. D. , Professor, Physical Ocean- 
ography 

Burk, Creighton A. , Ph. D. , Professor, Regional 
Geology 

Dahlen, Anthony F. , Ph.D. , Assistant Professor, 
Geophysics 

Deffeyes, Kenneth S. , Ph. D. , Associate Professor, 

Marine Geology 
Dorf, Erling, Ph. D. , Professor, Paleobotany and 

St ratigraphy 

Fischer, Alfred G. , Ph. D, , Professor, Regional 
Geology and Invertebrate Paleontology 

Hargraves, Robert B. , Ph. D. Associate Professor 
Petrology.and Rock Magnetism 

Hedberg, HoUis D. , Ph. D. , Professor, Geochemistry 

Holland, Henrich D. , Ph, D. , Professor, Geochem- 
istry 

Hollister, Lincoln S. , Ph. D. Assistant Professor, 
Petrology 

Jepsen, Glenn L. , Ph. D., Professor, Vertebrate 
Paleontology 

Judson, Sheldon, Ph. D. , Chairman and Professor, 
Geomorphology 

Kinsman, David J; J. , Ph. D. Associate Professor, 

Carbonate Sedimentation 
.Morgan, W. Jason, Ph.D., Assistant Professor, 
Marine Gerphysics 

Phinney, Robert A. , Professor, Geophysics 

Smagorinsky, Joseph, Ph. D, , Professor, Atmos- 
pheric Sciences 

Stegen, Gilbert R. , Ph, D, , Assistant Professor, 
Physical Ocenaography 

Van Houten, Franklyn B. , Ph. D. , professor Sedi- 
mentology. 

Waldbaum, David S. , Ph.D., Associate Professor, 
Geochemistry 



•s 

GEOPHYSICAL FLUID DYNAMICS PROGRAM 

Bryan, Krik, Ph, D. , Professor, Physical Ocean- 
ography 

Manabe, Sykuro, Ph.D., Professor, Atmospheric 
Sciences 

Mattingly, George E. , Ph. D. , Assistant Professor 

Hydrodynamics 
Mellor, George L. » Ph.D., Director and Professor 

Fluid Dynamics 
Mlyakada, Kikuro, Ph. D. , Professor, Atmospheric 

Sciences 

Phinney, Robert A. , Ph. D. , Professor, Geophysics 



no 



Smagorlnsky, Joseph, Fh, D. , Professor, Atmos- 
pheric Sciences 

Stegen, Gilbert, Ph, S. , Assistant Professor, Physical 
Oceanography 

To obtain further information, address all inquires 
directly to: 

Deaa of the Graduate School 
Princeton University 
Princeton, New Jersey 08540 



RICE UNIVERSITY 
Houston, Texas 

Rice's current activity in marine science is based on a 
continuing study of the marine environment and the geo- 
logical processes affecting the shore, shelf, and conti- 
nental slope and bSsin of the Gulf of Mexico and in the 
Caribbean Sea. Studios include a general investigation of 
the continental shelf and shoreline sediments, and the bio- 
logical components of the sediment. The marine geophys- 
ics program is concerned with the properties of the crust 
in the Gulf and Caribbean regions. The geological pro- 
cesses of the formation of adjacent land masses are also 
studied and compared to the modern processes. 

The Department of Geology is equipped with laboratory 
facilities and oceanographic instrumentation for marine 
geology and geophysical measurements. This includes a 
seismic profiling system with air gun, sparker and crys- 
tal sound sources; thermoprobos; a proton magnetometer 
and various bottom sampling devices. The Department of 
Geology owns a cabin cruiser used for estuarine, shallow 
continental shelf work and instrument testing. Ship time 
is customarily available on r variety of research vessels. 
Cooperative projects are in progress with government 
agencies and universities in the United States and Mexico. 

The Department of Geology has graduate studies in geo- 
logy, geophysics, and geochemistry leading to the degrees 
of Master of Arts and Doctor of Philosophy. There is no 
single prescribed curriculum for all graduate students. 
Course programs are developed in line with a student's 
needs, interests and aims. Graduate work in geology is 
oriented toward the theoretical and fundamental aspects of 
the subject rather than directly toward its many applied 
aspects. All geology students are expected to have strong 
backgrounds in mathematics, physics and chemistry. 

Graduate students af Rice may work on established pro- 
jects or initiate their own if they are compatible with the 
equipment available and the interests of the staff. Approx- 
imately one-quarter of the thesis work in the department 
is related to oceanography. 

Candidates for advanced degrees in geology are expect- 
ed to: pass a reading exam in one foreign language (usu- 
ally german, french or russian) for the doctorate, (no 
language is required for the master's degree ); complete 
at a high level an approved program in geology and related 
subjects; pass during first year of residence a basic exam- 
ination in geology, at a later date a Ph. D. qualifying 
examination is required of all doctoral candidates, and is 
administered by the thesis committee; complete for publi- 
cation a thesis which represents an original contribution 
to the science; defend orally the research work and con- 
clusions of the thesis, and engage in some laboratory in- 
struction, regardless of type of appointment. 

The following courses are offered in conjunction with 
the above progrf./ns: 

Geo 332b Sedimentation 4 
Geo 342b Oceanography 4 



Geo 401a Stratigraphy and Advanced Historical 



Geology 4 

Geo 402b Invertebrate Paleontology 4 

Geo 405a Micropaleontology 4 

Geo 417a Marine GeolCgy 4 

Ceo 441a Introduction to Geophysics 4 



The instructional staff for the courses listed above 
consists of the following: 

Casey, R. E, , Ph. D. 
Clark, H. C. , Ph. D. 
Warme, John E. , Ph.D. 
Wilson, James Lee, Ph.D. . 

To obtain further information, address all inquiries 
directly to: 

Dr. J. CI. De Bremaocker, Graduate Advisor 
Department of Geology 
Rice University 
Houston, Texas 77001 



UNIVERSITY OF RHODE ISLAND 
Kingston, Rhode Island 02881 

The Graduate School of Oceanography maintains a 
group of laboratories, offices and support facilities at the 
Narragansett.Bay campus, a waterfront location in Nara- 
gansett, R. I. Principal structures are the Charles J. 
Fish Oceanographic Laboratory, the Francis H. Horn 
Laboratory, and the Claiborne Pell Marino Science Libra- 
ry, the latter two completed in 1968. The graduate school 
operates R/V Trident , a 180-foot research vessel, and 
a number of small craft. 

The university offers the degrees of Master of Science 
in Oceanography and Doctor of Philosophy in Oceano - 
graphy . Both degrees are givea with options in biological, 
chemical, geological and physical oceanography. 

The university also offers the Master of Marine Affairs 
(MMA) . The Master of Marine Affairs Program is ad- i 
ministratively within the Department of Geography and is 
supervised by an administering committee composed of 
the Provost of Marine Affairs, Dean of the Graduate. 
School of Oceanography, Director of the Law of the Sea 
Institute, the chairman or his representative of the De- 
partments of Ocean Engineering, Resources Economics, 
Geography, Geology and Political Science. Admission 
to the MMA Program normally -requires a graduate de- 
gree and experience in marine related employment. The 
course of study is designed for persons interested in 
management and policy problems associated with marine 
activities. 

The MMA Program is interdisciplinary: a one academic 
year non-thesis graduate program. All students study a 
core curriculum in marine geography, resource econo- 
mics, oceanography, ocean engineering and international 
law. 

Additional course work and/or supervised research in 
areas of the student's basic expertise is done among the 
graduate courses offered at the university in oceanography, 
ocean engineering, political science, geography and busi- 
ness administration. Integration of the course work for 
a meaningful appreciation of elements of management and 
decision-making in high seas and coastal zone marine 
resources is conducted in the Marine Affairs Seminar. 

The following courses in the marine sciences are of- 
fered in conjunction with these programs. In addition, 
graduate students in oceanography may choose from sup- 
porting courses in other departments of the university. 
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401 


General Ooeanography 


3 


Saila Saul Ph n PrnfoGcnr 


501 


Physical Oceanography 


3 




510 


Descriptive Physical Oceanography 


3 




521 


Chemical Oceanography 


3 


Shaw, David M.*, Ph.D., Adjunct Professor 


540 


Geological Oceanography 


3 


Shuster, Carl H. , Ph. D. , Adjunct Professor 


561 


Biological Oceanography 


3 


Sieburth, John McN. , Ph.D., Professor 


567 


Marine Bacteriology 


3 


1 i 1 tt > LI d , 1 1 J \/\J \J I *n. ly. , 1 iKJ I " ^OKJ I 


568 


Fishery Biology 


3 


SnraffUG l^uripn Ph IT Pmrpcanr* 

^^t<lgi4^, i^UV^lk^ll, I IJ. U. , & IUiC*3v9UI 


571 


Henthic Environment 


3 


Stern, Melvin, Ph. D. , Professor 


574 


Biology of Marine Mammals 


2 


Stur^es Wilton Ph D A^^nnintn PnTifoccnr* 


309 


Master's Research 




Swift, Elijah, Ph. D. , Assistant Professor 


605 


Dynamical Oceanography 


3 


Watkins, Norman D. , Ph. D. 'Professor 


611 


Geophysical Hydrodynamics 


3 


Winn, Howard E. Ph. D. Professor 


512 


Experimental Geophysical Hydrodynamics 


3 




613 


Waves 


3 


iM.'^ST-'.'R OF M.ARINE AKI'^AIRS PROGRAM 


614 


Tides 


1 




621 


The Estuary & Coastal Zone 


3 


GRADUATE SCH001 OV OCFANOfTH APHY 


623 


. Physical Chemistry of Sea Water 


3 




625 


Organic Chemistry 


3 


KnauflS, .John A. Ph. D. Provost for Marine Affairs 


630 


Geochemistry 


3 


and Deal 


631 


Seminar in Marine Chemistry 


1 


Marshall Nplson Ph 1"^ PrnfpQQnr of Onnnnorrmnhv 


643 


Seminar in IDeep Sea Geology 


3 


644 


Thermodynamics of the Earth's Interior 


3 




645 


Geology of Continental Margins 


3 


DEP.ARTMENT OF OCEAN ENGINEERING 


647 


Recent Sedimentary Environments 


3 




648 


Marine Paleoecology 


4 


Middleton, Foster H. , Dr. Eng. , Chairman and Pro- 


661 


Phytoplankton Taxonomy 


3 


fessor of Ocean Engineering 


662 


Ecological Concepts in Marine H<*8earch 


3 


Sheets, Herman E. , Dr. Eng. , Professor of Ocean 


663 


Phytoplankton Physiology 


3 


Engineering 


664 


Phytoplankton Ecology 


4 




666 


Zooplankton 


3 


DEPARTMENT OF GEOGRAPHY 


667 


Advanced Phytoplankton Seminar 


2 




668 


Advanced Phytoplankton Seminar 


2 


.Alexander, Lewis M. , Ph.D., Chairman and Profes- 


669 


Advanced Phytoplankton Seminar 


2 


sor of Geography 


672 


Marine Invertebrates &. Environments 


3 


Koers, Albert W. , Visiting Professor of MaHne 


673 


Advanced Animal Behavior 


A 


Affairs ■ - 


683 


Quantitative Genetics I 


3 




684 


Quantitative Genetics 11 


3 


DEPARTMENT OF RESOURCES ECONOMICS 


691 


Individual Study 


1-6 




692 


Individual Study 


1-6 


Lampe, Harlan C, Professor of Resources Economics 


693 


Special Studies 


1-4 


Rorholm, Niels, Ph.D., Professor of Resources 


694 


Special Studies 


1-4 


Economics 


695 


Seminar in Oceanography 


1 




699 


Ph. D. Thesis Research 




DEPARTMENT OF GEOLOGY 



Marine Affairs Core Program 
GRADUATE 



GEG 517 Marine Geography 3 

FRE 514 Economics of Marine Resources 3 

OCE 500 General Oceanography 3 

OE 500 Basic Ocean Engineering 3 

MAF 910. International Law of the Sea 3 

MAF 650 Marine Affairs Seminar 6 



Fisher, John J., Ph.D., Assistant Professor of 
Geology 

To obtain further information, address all inquiries 
directly to: 

Dr. John A. Knauss, Dean, Professor and Provost 

for Marine Affairs 
University of Rhode Island 
Kingston, Rhode Island 02881 
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'The instructional staff for the courses listed above con- 
sists of the following; 

Dietz, Frank, Ph.D., Professor of Physics and O- 

ceanography 
deBoer, Jelle, Ph.D., Adjunct Professor 
Diamantis, Basil, Ph.D., Assistant Professor 
Duce, Robert A., Ph.D., Associate Professor 
Jeffries, H, Perry, Ph. D. , Associate Professor 
Kennett, James, Ph. D. , .Associate Professor 
Kenyon, Kern, Ph.D., Assistant Professor 
Kester, Dana, Ph.D., Assistant Professor 
Knauss, John A. , Ph. D, , Professor, Dean and Provost 

for Marine Affairs 
Krause, Dale C. , Ph.D., Associate Professor 
Lambert, Richard, Ph.D., Assistant Professor 
McMaster, Robert L. , Ph.D., Professor 
Napora, Theodore A., Ph.D., Assistant Professor and. 

Assistant Dean for Students 
Nixo^i, Scott, Ph.D., Assistant Professor 
Phelp;^, Donald, Ph.D., Adjunct Professor 
Pilson, Michael E. , Ph. D. , Assistant Professor 
Pratt, David M. , Ph.D., Professor 
Qutnn, James, Ph.D., Assistant Professor 



The Department of Ocean Engineering operates two 
motor boats which are used for research in Narragansett 
Bay. The shore facilities and ship facilities of the Gradu- 
ate School of Oceanography are available to ocean engi- 
neering faculty and graduate students. In addition, the 
College of Engineering laboratories include a well-equip- 
ped soils and sediments laboratory, an underwater acous- 
tics laboratory in a new building, a sub-cVitical reactor, 
many wave and model tanks in the several engineering 
buildings. Nearby Navy and Industrial laboratories have 
made many of their facilities available for cooperative re- 
search work. 

The following degrees are offered by. the University: 
Master of Science in Ocean Engineering. 
Doctor of Philosophy in Ocean Engineering . 
The following courses are offered in conjunction with 
the above programs: 

OCE 434 Corrosion and Corrosion Control 
OCE 457 Fluidics 

OCE 512 Hydrodynamics of Floating and Submerged 
Bodies I 

OCE 513 Hydrodynamics of Floating and Submerged 
Bodies II 
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531 


OCK 


532 


OCK 


540 


OCK 


oCl 


OCK 


571 


OCK 


587 


OCI-: 


5f)l 


ocp: 


591 A 


OCIC 


5 92 A 


OCE 


605 


OCK 


606 


OCK 


610 


OCK 


622 


OCK 


653 


OCK 


654 


OCK 


672 


OCK 


691 



Undorwalor Power Systems 
Coastal Zono Power Plants 
Knvironmental Control in Ocean Kngineer- 
ing 

Introduction to the Analysis of Octsino- 

graphic Data 
Underwriter Aeoustics I 
Submarine SoM Mechanics 
SpecTal I^roblcms - Ocean Kngineering 

Analysis 

Sp(?cial Problems - Ocean Instrumentation 
Advanced Corrosion Kngincerin/j 
Oc .in Kngineering Seminar 
Ocean Kngineering Seminar 
Kngineering Ocean Mechanics 
Analysis of Ocoanographic Data Systems 
Ocean Engineering Systems Studios 
Ocean Kngineering Systeirs Studies 
Undeinvater Acoustic Propagation I 
Special Problems 



171 Vessel Technology 

181 N'angation I 

182 Navigation II 

192 Pishing Operations 



The instructional staff for the courses listed above con- 
sists of the following: 

lUllicr, Albert, Assistant Professor of Klsherles and 

Marine Technology 
McCaulcy, James A., fi, S, » Assistant Professor of 

I-'isheries and Marine Technology 
Meade, Thomas I.. , Ph. U. , Associate Professor of 

Fisheries and Marine Technology 
Merriam, Kobert, M. S. , Assistant Professor of 

J'isheries and Marine Tochnolo;jy 
Motte, Gf.'offrey A. , Assistant Professor of Kisheries 

and Marine Technology 
Sainsbury, John C. , Ph. D. , Chairman and Associate 

Professor of Fisheries and Marine Teclinology 



The instructional staff for the courses listed above 
consists of the following: 

Rrown, G. A. , Sc. U. , Professor 

Ilaas, H. B. , M.S., Associate Professor 

Kowalski, T. , Ph.D., Associate Professor 

Middleton, H. , Dr, Kng. , Chairman and Professor 

Moffett, M. n, , Ph. D, , Assistant Professor 

Nacci^, V. A, , M, S, , Professor 

Hose, V, C, , Ph. I), , Associate Professor 

Schenck, H. VanN.,.Jr. , M.S., Professor 

Sheets, M, K, , Sc. D, , Professor 

Solt7., G. C. , Ph. D, , Assistant Professor 

Slanislao, J. , M, S. , Associate Professor 

While. KM,, Jr., Ph.D., Professor 

To obtain further Information, address all inquiries 
directly to: 

K. li, Middleton, Chairman 
Ocean Kngineering Department 
College of Kngineering 
University of Uhode Island 
Kingston, Rhode Island 02881 

The Department of Fisheries and Marine Technology 
operates facilities both on and off the main campus at 
Kingston, Main operations are conducted from Wickford 
On Xarragansett Hay where the training vessels are berth- 
ed. The facilities contain praelical laboratories for the 
training in seamanship, fishing gear, navigation, electro- 
nic aids (to navigation and fisheries), engineering and 
electrical technology. Two training vessels are available; 
the 47-foot Gail Ann , specifically converted for fisheries 
training and completely equipped, with a Decca Navigator 
and Sonar, . and capable of working all common fishing 
methods: and a 21 -foot Romany I'isherman for in-sliore 
training. 

The Department offers. the degree of Associate in Sci- 
ence (Commercial Fisheries). In order to obtain the de- 
gree, all students are required to complete 72 credits 
over a two-year period--51 in fisheries and marine tech- 
nology, 21 in general education; business and economics,* 

The following courses are offered by the department 
in conjunction with the above program: 

013 Shipboard Work I • • 1 

014 Shipboard Work 11 I 

015 Shipboard Work III 1 
118 Introduction to Commez'cial Fisheries 4 

12 1 lushing Gear I 3 

122 Fishing Gear II 3 
131 Seamanship 3 
135 Fisheries Meteorology 1 

141 Marine Kngineering Technology I 4 

142 Marine Kngineering Technology II 4 
151 Fish Technology ' 4 
161 Marine Electronics 3 



To obtnin further information, address all inquiries 
directly to: 

Dr. ,1. C, Sainsbury, Chairman- 
Department or Fisheries ^- Marine Technology 
210 Woodward Hall 
University of Khode Island 
Kingston,' Rhode Island 02881 



ROGKU WILLIAMS COl.LKGK 
nrlstol. Rhode Island 02809 

Roger Williams ColU-ge's main campus is in Bristol, 
Rhode Island, with approximately 800 feet of shoreline on 
Mount Hopt) Bay, a portion of Narragansett Bay. A wide 
variety of marine environments are within ten miles of the 
campus, including water depths of more than 150 feet, 
rocky ocean shorelines, tidal marshes, estuaries with a 
wide variety of salinities, and a wide variety of bottom 
types. Waters nt?ar the campus range from those with 
concentrations of industrial :ind human waste to relatively 
pollution-fret? ocean waters. Small classes of six to 15 
students in upper level courses make field work, 'labora- 
ory work and special projects an important part of the cur- 
riculum, .\ paper orother evidence of the student's abili- 
ty to conduct investigations, use library resources and 
write a report is usually required in each upper level 
course. 

Physical facilities used by students taking courses re- 
lated to marine science include six laboratories, one pre- 
paration room, one instrument and storage room, a dark 
room, an audio- tutorial laboratory and numerous class- 
rooms and lecture halls, a library, dining hall and dormi- 
tories. Staff members include Scuba divers and a licensed 
boat eapta' i who operates under charter for the college a 
41-foot ' vin-dieSel sport-fisherman or a 37-foot twin-gas 
expror , cruiser. Equipment includes various mesh size 
plankton nets, seines, spectrophotometers, microscopes 
including binocular phase types, water sampling equip- 
ment, throe small refrigerated seawater tanks, photogra- 
phic equipment, a flame photometer, refrigerated centri- 
fuge, electrophoresis and chromatography equipment, pH 
meters, environmental chambers and a gas chromato- 
graph. 

Among the degrees offered by the institution is the B, A. 
in Biology with an opportunity to concentrate in marine* 
sciences. In addition to the all college core requirements, 
a student receiving this degree would complete two semes- 
ters of Introductory biology, six upper level courses in 
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biology, two semostcrs of ^jem-ral chomislry, two semes- 
ters of organic chemistry, two semesters of physics and 
a onc-crudit biology, seminar and a one-credit biology com- 
munications course. 

There were ten recipients of the B. A. degree in biology 
in the on« graduating class since accreditation as a four- 
year undergraduate institution in May 1972. 

The following courses an? offered supporting the marine 
science program: 



Bio 220 


Marine Zoology 


4 


Bio 240 


Concepts of Ecology 


4 


Dio 320 


Marine Ecology 


4 


Bio 33 5 


Invertebrate Zoology 


' 4 


Bio 345 


Kxperimental Marine Developmental 






Biology 


4 


Bio 355 


Marine Phycology 


4 


Bio 3 60 


Estuarine Ecology 


4 


Bio 499 


Biology Independent Study 


1-4 


PhySci 410 


Meteorology 


2 


Chem 101, 


Environmental Chemistry (2 semesters) 




102 


8 


NalSci 220 


Principles of Oeoanography 


4 



The instructional staff for the courses listed above con- 
sists of the following: 



BIOLOGY 

Ilolstein, Thomas Jr., Vh.D. 

Mershon, William R. , MAT, .I..CDR, USN (Ret.) 

Villalard-Bolinsack, Martine, Ph. H. 

PIfYSICAL SCIENCE 

Hawkins, David G. , M.S. 
Hetzler, Charles. Ph.D. 
Payson, Harold, M.S., Capt. USN (Ret.) 

Cin-:MISTRY 

Munger, James I., M.S. 
Von Riesen, Daniel, Ph. D, 

To obtain further information, address all inquiries 
directly to: 

Mr. William R. Mershon 
Biology Area Coordinator 
Roger Williams College 
Bristol, Rhode Island 02809 
(401) 255-2226 ' 



RUTGERS - THE STATE UNIVERSITY OF NEW JERSEY 
New Brunswick, New Jersey 08903 
Camden, New Jersey 
N -"'ark. New Jersey 

Modern laboratory facilities in the basic sciences are 
available on the three city campuses. In addition, the uni- 
versity operates several small laboratories on thd New 
Jersey coast involved with various aspects of shellfish re- 
search and an impending larger laboratory on Great Bay 
which is being designed to work on the full range of ma- 
rine inquiry. A 65-foot research vessel was recently ac- 
quired and will work out of the Great Bay station. A 40- 
foot research vessel, based at one of the laboratories on 
Delaware Bay, operates year-round, providing facilities 
for power dredging and hydrographic sampling within the 
estuary. A small fleet of outboards is available for a va- 
riety of studies in the coastal bays and sounds, throughout 



the length of the state. /\n ancient houseboat laboratory is 
another base for summer work in one of the estuaries. 
The research programs underway in these laboratories 
provide coastal marine evperiencos for approxiiTiatel^v 25 
students annuaJly. 

Undergraduate students planning to do advanced work in 
the marine sciences usually major in one of several under- 
graduate (Jegree programs such as biology, geology, en- 
vironmental science, and chemistry. In addition to satis- 
fying requirements for their major, these students may 
elect one or more undergraduate courses from the list be- 
low. 

At the graduate level, no degree program is specifical- 
ly labeled "marine," but graduate students in Ph. D. pro- 
grams in zoology, botany, environmental science, ecology, 
microbiology and geology can gain marine experience in 
the coastal resetirch progi-ams underway here. 

A new Ph. D. program in Geophysical Fluid Dynamics 
is now offered through the cooperative efforts of the De- 
partment of Mechanical and Aerospace Engineering and the 
Department of Meteorology. Teaching and research con- 
centrate on fluid dynamics problems of the geosphere, 
i. e. , on meteorological and oceanographie fluid dynamics 
and related problems. The program draws on research 
and graduate courses in the fields of meteorologj', engin- 
eering, mathematics, information sciences and o'.hers as 
necessary. Specializations available within the program 
include meteorology, oceanography, upper atmosphere dy- 
namics, air pollution, turbulence, turbulent dispersion, 
and rotating and stratified flow. 

Rutgers has recently established the Marine Sciences 
Center as a research arm of the university. The center 
will interact with the variety of departments on campus, 
but will not develop its own curriculum at this lime. 
Rather, faculty and students will work through the Marine 
Sciences Center while retaining their affiliation with their 
academic departments. 

The following courses are offered in conjunction with 
the above programs: 



UNDERGRADUATE 
AGRICUI.TURAI.. ENGINEERING 

381 Introduction to Environmental Systems Analysis 

382 Techniques of Environmental Systems Analysis 

BACTERIOLOGY 

432 Applied Bacteriology 

BIOLOGY 

212 the Ecology of Marine Life 
351 General Ecology 
415 Marine Ecology 

BOTANY 

411 AlgaO: Morphology and Taxonomy 

CHEMICAL AND BIOCHEMICAL ENGINEERING 

303 Transport Phenomena 

304 Transport Phenomena 

ENVIRONMENTAL SCIENCE 

403 Introduction to Air and Water Environment 

404 Aquatic Biology 

444 Water Resources - Water Quality 

FOOD SCIENCE 
. 103 Man and His Food 
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GKOGRAPHY 

407 Remote Sensing of h'arth Rfsourcos 
410 0(M?an Trade and Transportation 
417 Coastal Gvomorpholoj^y 

GHOI.OGY 



314 Applioaiion of Aquatic Chemistry 

517 l-*rinciples of Knvironmoiual .Science 

518 Principles of KiivironnnMital Science 

l^OOD SCllCNCV: 



513 Affvanced I-'ood Sci<*nc 



331 Ocean ology 

340 ' Scdimenlology 

451 Geology of Ocean Hasins . 

453 J^aleoecology 

MKCIIANICAL AND AKROSPACK KNGINIUCRING 

3 5 1 T ho r m odyn am i c s 

Mi:TKOROLOGY 

301. Elements of Meteorology 

4L7 Synoptic Meteorology 

418 Synoptic Meteorology 

421 Dynamic Meteorology 

422 D^Tiamic Meteorology 
432 Physical Oceanography 

MICROHIOI.OGY 



49G Microbial Kcology 
PMYSIOl.OG^ 

306 Comparativf? Animal Physiology 

ZOOLtXiY 

406 Limnology 

GRADUATE 

ANIMAL SCIKNCl! :S 

541 Biological Aspects of Stress 

BIOCHF.MISTRY 

511 Plant Biochemistry 

BOTANY 



507 Plant. Geography 

513 The Algae: Biology and Physiology 

588 Kcosystem and Community Dynamics 

CHEMICAL AMD BIOCinCMU^AL KNGINEKRING 

502 I''luid Momentum and Energy 

533 ^ Advanced Chemical Engineering Thermodjmamics 

534 Advanced Chemical Engineering Thermodynamics 

587 Applied Kinetics and Thermodynamics for linzy- 

matic Processes 
581 Biochemical Engineering 

CIVIL ENGINEERING 

563 Advanced Hydrology 

573 Advanced Soil Mechanics 

583 Hydromechanics 

578- Soil Dynamics 

588 Theory of Hydraulic Models 
590 Coastal Engineering 

ENVIRONMENTAL SCIENCE 

501 Waste Trcatn";ent h Sewage Trcat«\ont 

502 Stream Sanitation 

503 Environmental Chemistry and Analysis 
507 Principles of Aquatic Chemistry 

5U Ichthyology 

512 Ichthyology and Fishery Manageinent 



GEOGRAPin^ 

501 Natural Resource Management 
509 Problems in I^ort Geography 

GEOLOGY 

514 Advanced Sedimentary Petrology 
526 Planktonic Poraminifcra 

553 Micropaleontology: Poraminifera 

554 Micropaleontology: I-'oraminifera 
570 Marine Gi'Ology 

GEOPHYSICAL FLUID DYNAMICS . 

501 Fluid Dynamics of Hio Atmosphere 

Bll S(?minar in Geophysical Fluid Dynamics 

MECHANICAL AND AEROSPACE ENGINEERING 

515 Fluid Dynamics 

516 Fluid Dynamics 

517 Heat and Mass Transfer 
5ia Heat and Mass Transfer 
539 Mechanics of Real Fluids 

*621 Theory of Turbulence 
622 Atmospheric Turbulence 

METI::OHOLOGY 



501 Micrometeorology 
508 Dynamic Climatology 

MICROBIOLOGY 

501 General Microbiology 

502 General Microbiology 

PHYSIOLOGY 



507 Comparative Physiology 

531 Advanced Nerve and Muscle Physiology 

PLANT PITYSIOLOGY 



505 Plant Physiology 

506 Plant Physiology 

ZOOLOGY 

504 Elements of Oceanography 

505 Malacology 

506 Kcology of the Estuary 

507 Immunity to Animal Parasites 
590 Population Ecology 



The instructional staff for the courses listed above in- 
cludes the following: 



AGRICULTURAL ADMINISI^RATION 

Locandro, Roger, -Research 
f\GR ICU L.T\1RAU Cl^MlSTR Y 



Helrich, Kenneth, Research Professor 

Rosen, Joseph D. , Ph.D., Associate Research 

Professor 
Winnett, George, Ph.D., Professor 
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ANATOMY 

Hess, Arthur, Ph, D, , Professor 
Schmidt, IClaine, Pli, D. , Inst ructor 

ANIMAL SCIKNCK 

Ilackett, A..1., Ph.D., Assistant Professor 
Kingsbiiry, Frank W. , Ph. U. , Extension Veterinarian 
McGrath, James . I. , Ph. , Associate Professor 

BACTl^RIOl.OGY 

Koft, Bernard W, , Ph. D.\ Professor 
Litchfifld, Carol, I^'h. D. , Assistant Professor 
Umbreit, AV. , Ph. D.', Professor 

BIOCITHMISTRY AND MICROBIOLOGY 

Bartha, Richard, Ph.D., Assistant Research Pro- 
fessor 

Litchfield, Carter, I'h, D. , Associate Professor 
Pramer, David, Ph.D., Professor 
Pricu, C, A, , Ph. D. , Professor 

BIOLOGY 

Jenkins, Robert, Ph.D., Research I'rofessor 
Lee, Ilsin-Yi, M.S., Assistant Piofcssor 

BIOLOGICAL HHSKARCII 

Squibb, Robert L. , Ph.D., Professor 

BOTANY 

Chen, James C.W. , Ph. D, , Associate Professor 
Kdwards, looter. Ph. D. , Assistant Professor 
Good, Ralph E., Ph.D., Associate Professor 
Maul, Edwin T. , Pli. D. , Professor 
Quinn, James A., Ph.D., Associate Professor 

CHEMICAL AND BIOCHEMICAL ENGINKERING 

AlUert, Robert C. , Ph. D. , Professor 
Davidson, Bui'ton, Ph. D. , Professor 
Dittman, Prank W, , Pli. D. , Professor 
Victh, Wolf, , Ph. D. , Professor 

CIVIL ENGINEERING 

Bourodimos, E. L. , Ph.D., Associate Professor 
Chae, Yong S. , Ph.D., Professor 

ELECTRICAL ENGINEERING 

Rosenthal; Louis A. , M, E. E. , Professor 



ENTOMOLOGY 

Hanscns, Elton J., Ph.D., Research Professor 
Jobbins, Daniel M. , M.S., Research Specialist 
Ward, Diana, Ph.D., Assistant Research Professor 

ENVIRONMENTAL RESOURCES 

Mitchell, J, Kenneth, M. AJ , Lecturer 
Nicswand, George H. , Ph.D., Assistant Professor 
Westman, James R. , Ph, D. , Professor 
Whipple, WUlianA, Jr., C. E. 

ENVIRONMENTAL SCIENCE 

Faust, Samuel D. , Ph.D., Research Professor 

FOOD SCIENCE 

Chang, Stephens., Ph.D., Professor 

Haard, Norman P., Ph.D., Assistant Professor 



Uayakawa, Kan-Irhi, Ph.D., Associate Professor 
^Laclinn, Water A. , Ph. D. , Professor 
Morso, Roy C, , I'h. D. , l^roff.-ssor 
Solber^^ Myron, Ph, D. , Professor 

GECX}RAPHY 

Psiity, Norbert P., Ph.D., Associate Proft-ssor' 

GEOLOGY 

IHrsch, Alfred M., Ph.D., Assistant Professor 
Lotlding, William L. , M. S. , Associate Research 
Specialist 

Murray, Raymond C. , Ph.D., Professor 
Osson, Richard K. , Ph.D., Professor 
Piburn, Michael, Ph.D., Assistant Professor 
Wiles, William W., Ph.D., Associate Professor 
Younce, Gordon B., Ph.D., Assistant Professor 

MARINE EXTENSION - PUBLIC RELATIONS 

Isbit, Arthur, Pli. D. 
M E C H A N I C A L AN 10 A I- WOS P AC E KG I N !■ R I NG 

Chen, Choan P., Ph.D., Professor 
MECHANICS AND ALAI'ERIALS ENGINEERING 

Sauer, J, A., Ph.D., Professor 
— METEOROLOGY 

Havens, A. Vaughn, M.S., Professor 

MICROBIOLOGY 

Gordon, RuthE, , Pli, D. , Professor 
Le chevalier, H. A, , Pli. D. , IVofessor 

PATHOLOGY 

McCoy, JohnR,, Ph.D., J'rofessor 
PHARMACEUTICAL SCIENCE 

Babcock, P, A, , Ph. D. , Associate Professor 
PSYCHOLOGY 

Ward, Lawrence M. , Ph. D. , Assistant Professor 

PHYSIOLOGY 

Bird, John W. C. . Ph. D. , Professor 
Farmanfarmaian, A., Ph.D., Professor 
Senft, Joseph P. , Ph.D., Associate Professor 

PLANT PATHOLOGY 

Halisky, Philip M. , Ph.D., Associate Professor 

PLANT SCIENCE 

Dawson, Ray F. , Ph. D. , Professor 
Karmas, Endel, Ph. D. , Assistant Professor 

SOILS AND CROPS 

Battle, Warren R, , Ph.D., Professor 
Duell,. Robert W. , Ph. D. , Associate Research 
Professor 

Tedrow, John C,.F, , Ph.D., Professor 
Toth, Stephen J,, Ph.D.. Professor 



STATISTICS 

Andrews, ?Iorace P., Ph. D. , Associate Professor 
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ZOOLOGY 

Durand, James 13., Ph. D. , Professor 
Gardiner. Lion F. . Ph.D., Assistont Professor 
Haskin. Hurold, Ph.D., Professor 
Hastings, Robert, Ph. D. , Assistant Professor 
Leek, Charles I'., Ph.D., Assistant Professor 
Loveland, Robert K. , Ph.D., Associate Professor 
I'oarson, Paul G. , I'h. D. , i^rofossor 
Trama, Francesco R. , i*h.D., Professor 
. VVeis, Judith S. , Ph. D. , Associate Professor 

To obtain further information, address all inquiries 
directly to: 

Or, Norberl P. Psuiy, director 
Marine Sciences Center 

Rutgers - The Stale University of New .lersey 
New Brunswick, New Jersey 08903 



RUTGERS UNIVF^RSITY 

COOK collI':gi-: 

New Brunswick, New .lersey 08903 

Cook College will offor the marine Science program 
formerly offered in the College of Agriculture and" Envir- 
onmental Science at Rutgers University. The four- year 
undergraduate program will provide a broad, in-depth 
study of sciences in preparation for graduate study in the 
well-defined areas of marine biology, oceanography and 
marine geology. Students will work closely with a series 
of advisers who possess marine science expertise. Ample 
classroom and laboratory facilities will be available at 
Cook College. Facilities at the Department of the Interior 
Marine Science Laboratory at Sandy Hook, New Jersey, 
are also utilized. 

The terminal degree offered in the undergraduate pro- 
gram is a Bachelor of Science. A total of 134 credits are 
required for graduation. M.S. and Ph. 15, programs are 
also available through the grarlunte school. Students en- 
rolled„in the marine science program generally take up to 
100 credits in science. *fhe basic core requirem.ents arc 
^liemistry,- mathematics, biology and physics. 
I The following courses are offered in conjunction with 
■Ine above program: 



Energy Conversion for Biological Systems 
Environmental Systems Analysis for Engineers 
Microbial Ecology 
Environmental Physiology 

Introduction to Environmental Systems Analysis 
Living Aquatic Resources 

Elements of Water and 'Vastewater Treatment 
Introduction to Air and Water Envii'onment 
Fundamentals of Water and Wastewater 
Environmental Physics 
Radioactivity and the Environment 
Water Resources - Water Quality 
Elements of Meteorology 
Physical Oceanography 



The instructional staff for the courses listed above con- 
sists of the following: 



Bartha, Richard, Ph. D. 
Faust. Samuel D«, Ph«D« 
Finstein, Melvin S. , Ph. 1). 
Hunter, Joseph V. , Ph, 
Katz, Stanley E. , Ph. D. 
Slout, Benjamin B« i Ph. D« 
Walton, Grant F. , M.S. 
Westman, James R., Ph.D. 



Tn obtain further information, address all inquiries 
directly to: 

Roger R. Locandro, Assistant Director of Resident 

Instruction and Marine Science Adviser 
College of Agriculture and Environmental Science 
P.O. Box 231, Rutgers University 
New Brunswick, New i^rsey 08903 
<201) 247-1766 



ST. JOHN'S UNIVERSITY 
Jamaica, New York 

The university offers marine science courses at the 
Jamaica campus and encourages advanced students to 
undertake field work at the New York Ocean Science Lab- 
oratory, Montauk, New York. The science building on 
the Jamaica campus opened in 1058. Tfie departments of 
biology, chemistry and physics and the College of Phar- 
macy are located in this building which contains complete 
laboratory and classroom facilities for instruction and 
research. The marine waters of Long Island Sound, 
Jamaica Bay, Great South Bay J^nd the Atlantic Ocean, a re 
easily accessible for collecting samples and specimens. 
The biology department has arranged for the use* of faci- 
lities at the New York Ocean Science Laboratory where 
research vessels and specialized equipment are available. 

The following are degrees offered: 

1. Ph.D. in Marine Biology (l^epartmont of Biology) 
All students ave required to do research in some aspect 
of marine biology and must pass a written comprehensive 
examination in their field of study. An oral examination 
is also given on the subject matter of the doctoral disser- 
tation. The course requirements arc determined by a 
special faculty committee on the basis of the professional 
objectives of the individual student. A minimum of 69 
semester hours of graduate course work beyond the bache- 
iQr^'s degree or a minimum of 36 semester hours beyond 
the Master'sdegree must be taken in the program. The 
student must also demonstrate an ability to read two of 
the following languages: french, german and russian. 

2. M.S. in Marine Biology (Department of Biology) 
All students take a special research course in some as- 
pect of marine biology and must pass a comprehensive 
examination in their field of study. A minimum of 33 
semester hours of graduate courses beyond the bachelor's 
degree must be taken in the program. At present there is 
no formal dissertation or language requirement for this 
degree. 

3. B. S. in Biology (with special emphasis on Marine 
Biology) This is the regular program for biology majors 
who may elect to take some courses and research in 
marine biology and related subjects. 

UNDERGRADUATE COURSES 



23 Invertebrate Zoology 

33 Marine Biology 

37 Ecology 

38 Biological Techniques 
40;41 Research in Biology 

42 Biology of Selected Protists 

GRADUATE COURSES 

205;206 Microbial Physiology 

209 Protozoology 

226 , Marine Microbiolo'^ 



246;247 Marino & Fresh Water Invertebrates fJ 

249:250 Marine I2nvi ronmontal Biology i5 

255;256 Kcology of Miotic Communities 6 

352;353; Special Research in Biological Sciences 12 
354; 355 

406;401 Seminar in Experimental Zoology 6 

450;451 Dissertation Research 6 

452;453 Dissertation Research . 6 



(Other graduate courses in microbiology, biochemistry ancJ 
physiology are available to complete the specialized pro- 
grams of individual students. ) Graduate eourses and re- 
search taken at New York Ocean Science Laboratory, 
Montauk, New York or at Marine Biological Laboratory, 
Woods Hole, Massachusetts or at other recognized marine 
Liboratories will be accepted for credit. 

The instructional staff for the courses listed above 
crnsists of the following: 

Department of Biolo gy; 

Concannon, Joseph N. „ Ph. J"*. , Associate Professor 
- D'Agostino, Anthony S. , Ph. D. , .Associate Professor 
Efthymiou, Constantine, Ph. p. , Associate Professor 
Frascella, Daniel W. , Ph.D.', Assistant Professor 
.Jack, R. Cecil M. , Ph. D. , Associate Professor 
Liberti, Alfred V. , Ph. D. , Chairman and Professor 
of Biology 

Lilly, Daniel M., Ph.D., Professor 3"* 
Pisano, Michael A. , Ph. , Professor 
Rio, Guido J. . Ph. D. , Assistant Professor 
Stalter, Richard, Assistant l^rofessor 

To obtain further information, address all inquiries 
directly to: 

Professor Daniel M. Lilly 

Department of Biology 

St. John's University 

Grand Central and Utopia Parkways 

Jamaica, New York 11432 



SAN DIKGO COMMUNITY COLLEGES 
City College, San Diego, California 92101 
Mesa. College, San Diego, California 92112 
Evening College, San Diego, California 92101 

These colleges each offer a two-year program loading 
to either an associate science degree or certificate in ma- 
rine technology. Shop facilities are utilized for practical 
instruction in refrigeration, welding, propulsion machin- 
ery, drafting and other allied industrial arts that have re- 
levance to marine work. Biological, physical and chemi- 
cal laboratories are used for class work needed to devel- 
op skills related to basic tasks needed in the marine en- 
vironment. Initially, instruction began in 1967 and the 
full program began in 1969. A wide range of marine sci- 
ence," ocean engineering and business enterprises are car- 
ried on in San Diego, and many of these arc frequently 
visited in the course of field trips. Vessels are charter- 
ed for all- day at -sea instruction. A s ho reside technology® 
institute jointly administered by a countywide alliance of 
higher education institutions is to be designed in 1974. 

The following courses are offered in conjunction with 
the above programs: 

MARINE TECIiNOLOGY 

1 Introduction to Marine Technology 3 

2 Marine Technology Laboratory 3 



3 Marine Industrial Operations 3 

4 Marine Construction. • 3 

5 Equipment Operations 3 

6 Marine Resources 3 

7 Marine Communications 3 

8 Seamanship and T^ngineering ^ 3 



The instructional staff for the courses listed abovo in- 
cludes the following: 

Kberhardt, Robert L, , M„S. , Instructor in Marino 
Technology 

To obtain further information, address all inquiries 
directly to: 

William Steinberg 

Director of Vocation Education 

San Diego Community Colleges 

835 Twelfth Avenue 

San Diego, California 92101 



SANTA BARBARA CITY COLLEGE 
Santa Barbara, California 93109 

s- Courses within the marine technology curriculum are 
offered either on the' main college campus overlooking San- 
ta Barbara harbor or at the nearby Trade and Industrial 
Center. The Geology and Life Science building was com- 
pleted in the spring of 1970 and includes modern labora- 
tory facilities for physical oceanography, biological ocean- 
ography, and marine biology. The Physical Science build- 
ing completed in 19G5.houscs modern laboratory facilities 
for technical physics and "chemistry. The Trade and In- 
dustrial Center, opened in the fall of 1968, includes facil- 
ities for machine shop, welding, maiine engines and com- 
pressors, drav.'ing and blueprint reading, rigging and diver 
training. The diver training facility includes two 12-foot 
by 12-foot diving training tanks with overhead monorail 
systems for placing heavy equipment in the tanks for vari- 
ous (Jiving exercises. The diving facility houses modern 
and advanced commercial diving equipment, including a 
diving bell, double-lock deck decompression chamber, 
mixed gas equipment, diver life support equipment, under- 
water welding and cutting and pneumatic and hydraulic 
equipment and tools, and the deep submersible Dowb. 
Extensive offshore training is conducted from local work 
boats and research vessels that are loaned or rented from 
private industry. Diver training includes ocean bell dives 
and mixed gas dives to depths of 200 feet. 

An Associate in Science in Marine Diving Technology is 
offered by the college. All students are obligated to com- 
plete all required course work as scheduled. 'In addition 
to the courses which follow, students wishing to qualify for 
an Associate in Science degree must satisfy local and state 
requirements consisting of three units of American Insti- 
tutions and two units of Health Education. A student not 
completing these requirements, but fulfilling all others, is • 
eligible for a Certificate of Completion in M.arine Diving 
Technology . Twenty- five students completed the program 
in June 1972. 

The following courses are offered in conjunction with 
the above program: 

MARINE TECHNOLOGY • 



1 Seamansliip and Small Boat Handling 3 

2 Basic Diving (Scuba and Hookah) 3 

3 Advanced Diving 3 

4 Fundamentals of Marine Engines and Compressors 

Compressors . 3 
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5 Underwater Construction 3 

6 UnclcM-watcr Operations 3 

7 Diving Systems 3 ' 
II Summer vV'ork I:3xperionce 1-4 

21 Rcscai-ch Module (Independent Work Study) 1-3 

22 Research Module (Independent Work Study) 1-3 



INUUSTRIAL TECHNOLOGY 

2 Drawing and Blueprint Reading 

MACHINE SHOP AND WELDING 



PHYSICAL SCIENCE AND ENGINEEPING DIVISION 

Olsen, Phil G., Assistant Professor 
Miller, William E. , Associate Professor 

To obtain further information, address all inquiries 
directly to: 

Ramsey Parks 

Coordinator • Assistant Professor, Marine Technology 
Santo Barbara City College 
721 Cliff Drive 

Santa Barbara, California 93109 
(805)962-7519 



ERIC 



11 Marhinp Shop Operations 

I W"lding 

3 Welding (Marine) 

ELECTRONICS 



10 Fundamentals of Electronics 
ENGLISH 



inA Tcehnical Report Writing 
18B Technical .Report Writing 

EINE ARTS 

5 Business Speech 

LIFE SCIENCE 

5 Marine Biology 

1 1 Biological Oceanography 

CHEMISTRY 



1 Introductory Chemistry 
EARTH SCIENCE 



11 Physical Oceanography 
PHYSICAL science " jT 

11 Technical Physies 

12 Technical Physics 

MATHEMATICS 



41 Technical Algebra 

43 Technical Trigonometry. 



L 5 
1. 5 



The instructional staff for the courses listed above con- 
sists of the following: 

} 

■ VOCATIONAL TECHNICAL DIVISION 

Christensen, Robert Wi , Assistant Professor 

Parker, Jim G. , Assistant Professor 

Parks, Hi Ramsey, Coordinator and Assistant 

Professor 
Soule, Edwin A, , Instructor 
Tlapa, Richard F, , Associate Professor 

'ENGLISH DIVISION 

Foxx, James Et, Associate Professor 
iriNE ARTS DIVISION 

Crawford, Barbara T, , Instructor 
LIFE SCIENCE DIVISION 

Jorgcnsen, William C, Assistant Professor 



SEATTLE CENTRAL COMMUNITY COLLEGE 
Seattle, Washington 90ir2 

The college r^tfers marine engineering technology 
courses at its ship canal campus in central Seattle. This 
two- a ere site has its own shore support classrooms and 
engineering laboratories, ao well. as the necussary deep- 
water piers for docking the training vessel. "Hands-on" 
time is emphasized aboard the 189-i'oot, 1,268-ton 
training ship, S/S Trident. Studsnts borome directly 
invovled in the operation, maintenance, iind inspection of 
marine systems aboard the training ship. 

Associate Degree, Marine Engineering Technology . 
This program emphasizes the practical training necessary 
for the efficient operation and effective maintenance of 
sea-going vessels. As a rule, students find employment 
aboard fisheries vessels, ocean-going tugs and ferries 
operating in the Pacific Northwest. Throughout the 
entire two years of coursework, laboratory experiments 
plus shipboard operations and maintenance accompany all 
theoretical studiesi The program is designed to provide 
extensive and diversified training from the start. 

The following courses are offered in conjuriction with 
the above program: 

MTE 101 Engine Department Maintenance 4 

MTE . 102 Auxiliary Machinery 4 
MTE 103 Auxiliary Machinery 4 

MTE 106 Ship's Shop Practice 2 

MTE 111 Marine Electricity 4 

MTE . 112 Marine Electricity* 4 
MTE 113 Marine Electricity 4 

MTE 122 Marine Hydraulics 3 

MTE 123 Marine Hydraulics 3 

MTE 131 Boilers . • 2 

MTE 132 Boilers 2 

MTE 140 Maritime Law 3 

MTE 141 Maritime Economics 3 

MTE] 142 Labor Relations 3' 

MTE 145 Survival at Sea 4 

MTE 146 Deck Department Maintenance 4 

MTE 147 Deck Department Maintenance 3 

MTE 148 Ship's Medical Practice 2 

MTE 152 ■ Piloting, and Chart Navigation 4 

MTE 153 . Piloting and Chart Navigation 4 

MTE 171 • Diesel Engines 3 

MTE 181 Basic Marine Refrigeration 3 

MTE 241 Welding . 3 

MTE 242 Welding . 3 

MTE .251 Turbine Engines 3 

MTE 253 Propulsion Engines 3 

MTE 254 Propulsion Engines 3 . 

MTE 271 Diesel Engines 4 

MTE 272 Diesel Engines 3 

MTE 281 Marine Refrigeration Systems 4 

MTE 2 90 Coast Guard Rules and Regulations 3 



MTE 293 . Instrumentation 3 

MTE 299 Engineering Graphics and Blueprint 

Reading 3 

T.'ie instructional staff for the courses lisied above 
includes the following: 

Campion, Robert, Instructor 

Dahlgren, H. Kenneth, Instructor, Marine Engineer- 
ing Technology . ■ . 
Klones, Daryl, Instructor 

Rambeau, Morris, U. S. C.G. Licensed Marine 
Engineer 

Smith, Donald , Department Chairman, Marine 
Engineering Technology; M. S, ; U, S, C. G. Licensed 
Marine Engineer 

Zandee, Peter M. , Instructor 

To obtain further information, address all inquiries 
directly to: ' 



Registrar 

Seattle Central Community College 

1718 Broadway 

Seattle, Washington 98122 



SKATTLh: PACIFIC COLLEGIA: 
Seattle, Washington 98119 

The college offers marine biology coui'ses at its main 
campus in Seattle, Casey Campus in Whidbey Island and at 
other facilities such as Friday Harbor. The Casey Cam- 
pus encompasses more than 100 acres of wooded hills, 
fields and private beach. Local accommodations include 
barracks, kitchen and dining faeilities, gymnasium, audi- 
torium', classrooms, outside basketball courts, track and 
field facilities and a swimming pool. 

Marino biology facilities include a running seawater wet 
laboratory and a classroom building which houses three 
laboratories, a lecture room, office and library. A full 
program of summer study in marine biology is' provided. 
The facility is used extensively by public schools in con- 
servation and nature study programs in the spring and fall. 

The B. S. in Biolopy is offered by the college. All stu- 
dents are required to take General Biology 201 and 202 or 
the equivalent. Biology 301 (Microbiology), Biology 310 
(Ecology), Biology 320 (Developmental Biology), Biology 
371 (Genetics) and 25 additional quarter hours in upper di- 
vision biology, plus departmental seminar. Chemistry 
through organic is required. 

The following additional courses are offered in conjunc- 
tion with the above program: 

BIOLCX3Y 



400 


Marine Problems 


1-5 


432 


Marine' Invertebrate Biology 


5 


444 


Marine Botany 


5 


450 


Environmental Physiology 


5 


498 


Biological Research 


1-3 



The instructional staff for the courses listed above con- 
sists of the following: 



Bruce, David S. , Ph. D. , Environmental Physiology 
Phillips, Ronald, Ph. D. , Marine Botany and Ecology 
Shaw, Ross. F. , Ph. D. , Invertebrate Biology and 
director of Casey Campus 



To obtain further information, nddross all inquiries 
directly to: 

Dr'. Ross Shaw 

Director of Marine Biology Program 
Snattlc Pacific College 
Seattle, Washington 98119 



SirORKLINl-: COMMUNITY COLL KG E 
Seattle, Washington 98 133 

Shoreline Community College? offers two-year marine 
science technology programs, occanbgr'aphy, technology 
and marine biology technology. Special facilities for 
shops, welding, applied chemical instrumentation and o- 
coanography have recently been added, and a 6 1/2 acre 
site on I'uget Sound where a regional marine lab facility 
is in the plahning stages is available. The college owns a 
small boat outfitted for fieldwork, such as trawling, 
dredging, coring, water sampling and navigation training. 

The college offers an Associate of Applied Arts and 
Sciences degr'ee in Oceanogr'apliy Technology and Marine 
Biology Technology, Requirements for admissions are 
high school graduation or* 18 years of age, and a per'sonal 
interview before acceptance into the program. 

The following courses are offered in connection with 
the above programs: 



OCEA NOG RAPHY TKCtlNOLOCY 



Bio 


103 


Marine Biology 


5 


Chem 


101 


General Chemistry 


5 


Chem Tech 


190 


Gravimetric and Volumetric 








Methods 


5 


Chem Tech 


191 


Electroanalytical Methods 


6 


Chem l*ech 


192 


Optical and Chromotographic 








Methods 


6 


Elec Engr 








Tech (EET) 


140 


Klectronics for Technicians 


4 


EET 


141 


Electronics for Technicians 


4 


Engr Tech 


150 


Technical Drawing 1 


5 


Kngr Tech 


155 


Elementary Surveying 


5 


Indus Tech 


102 


Machine Tool Fundamentals 


4 


Indus 'J'ech 


10,3 


Machine Tool Practices 


4 


Indus Tech 


115 


Welding and Foundry Fundamentals 


4 


Indus Tech 


UG 


Plastic Shop 


4 


Indus Tech 


160 


Small Engines 


4 


Math 


40 


Elementary .Algebra 


5 


Math ■ 


101 


Intermediate .Algebra 


5 


Math 


191 


Technical Mathematics 


4 


Math 


192 


Technical Mathematics 


4 


Math 116/200 


Survey of the Computer/ Intro to 








Computer 


2 


Ocean 


101 


Survey of Oceanography 


5 


Ocean Tech 


174 


Underwater Photography 


1 


Ocean Tech 


196 


Oceanographic Instrumentation 








Techniques* 


6 


Ocean.Tech 


197 


Ocean Instrumentation Techniques 


6 


MARINE BIOLOGY TECHNOLOGY 




Bio 


101 


Principles of Biology 


5 


Bio 


103 


Marine Biology 


5 


Bio 


201 


Topics in Microbiology 


5 


Bio Tech 


195 


Biological Techniques 


5 


Chem 


101 


Basic Chemistry 


5 


Chem Tech 


190 


Gravimetric and Volumetric MethodsS 


Chem Tech 


191 


Electroanalytical Methods 


6 


Chem Tech 


192 


Optical and Chromotographic 








Methods 


6 


EET 


140 


Electronics for Technicians 


4 



EET 


141 


Electronics for Technicians 


4 


Indus Tech 


102 


Machine Tool Fundampntals 


4 


Indus Tech 


103 


Machine Tool Practices 


4 


Indus Tocli 
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Plastic Shop 


, 4 


Indus Tech 


160 


Small Engines 


4 


Math 


40 


Elementary Algebra 


5 


Math 


101 


Intermediate Algebra 


5 


Math 


191 


Technical Mathematics 


4 


Math 


192 


Technical Mathematics 


4 


Math 116/200 


Survey of the Computer/Intro to 








Computer 


2 


Ocean 


101 


Survfjy of Oceanography 


5 


Ocnan Tech 


196 


Oceanographic Instrumentation 








Techniques 


6 


Ocean Tech 


197 


Oceanographic Instrumentation 


6 


Photo 


100 


General Photography 


3 


Zoo 


111 


General /ioolo^ 


5 


Zoo 


112 


General Zoology: 


5 



Shoreline graduates about 20 persons per year which 
represents about 30 percent of those who initially entci-ed 
the programs. We wiJl be limiting the number of incorn-. 
ing students to 30 in each pmgram. 



OCEANOGRAPHY TECHNOLOGY 

PE 140 Beginning Scuba Diving 

PE 240 Advanced Scuba Diving I 

PE 241 Advanced Scuba Diving U 

Photo 100 General Photography 



GEO 545 Marine Geology 
GEO 546 Marine Geophysics 

IXT EH D E P AH 'J^ M E N T A L COU H SES 



Marine Sci 
Mar'ine Sci 

Marine Sci 
Marino Sci 
Marine Sci' 

CHAPUATE 



101 The Present Day Maritie Environment 

102 The Or igin and Evolution of the 
Marine Environment 

201 Inlr'oduction to Oceanography 

202 Mai'ine Uiology 
:idd Independent Study 



DEPARTMENT OF BIOLOGY 



4 
3 
4 

3-G 



BIO 


550 


Biology of Polluted Waters 


4 


BIO 


G50 


Biological Oceanography 


3 


BIO 


722 


Aquatie Bacteriology 


4 


BIO 


720 


Advanced Mycology 


3 


BIO 


727 


Marine PhNloplankton 


3 


nio 


72U 


The Biology of Eish 


. 3 




730 






BIO 


731 


Advanced Invertebrate Zoology 


3 


»310 


750 


Advaticed Biological Oceanography 


•J 


BIO 


754 


Oceatiographic Techniques 


1 


BIO 


755 


Envii'onmerrtal Measirr'etnenls and 








Analysis 


3 


DEPARTMENT OK GICOLOGV 




GEO 


722 


Aqueous Geochemistry 


3 


GEO 


753 


Shoreline and Littoral Processes 


3 



UNIVERSITY OF SOUTH CAROLINA 
Columbia, South Carolina 29208 

Facilities for laboratory research ar'i available on 
the campus in the Departments of Biology and Geology, 
the Belle W. Baruch Coastal Research Institute and the 
Eleclr^on Microscope Laboratory. These facilities in' 
elude equipment for molecular studies as well as organ- 
ismic'and field studies. In addition, the coastal region 
offers not only natural environments relatively uneontam- 
inated by man's activities but also environments uniqiie 
to the eastern United States. The Baruch Plantation near 
Georgetown, South Car'olina, a 17,000 acre ti'act border- 
ing Winya^j Bay, Nortir Itrlet, and the Atlantic Ocean 
offers a natural setting for field investigations. The 
Santce Delta, the only delta impinging directly on the 
Atlantic Ocean, Winyah Bay, a large estuar'y, and Por*l 
Royal Sound qll lie within easy driving distance of the 
University Campus,. A boathouse and a field laboratory 
ai*e located on the Baruch Plantation. 

Graduate work is offered leading to Bachelor of 
Science, Master of Science and Doctor of Philosophy 
degrees in marine i?cience. For graduate degrees the 
following courses art required: marine geology, biolo- 
gical oceanography, environmental measurements and 
analysis, oceanographic techniques, and either marine 
geophysics or physical and chemical oceanography. The 
remainder of the program of study and other specific 
degree requirements will be planned in consultation with 
the director of the Marine Science pr*ogram, the student 
and the graduate student advisory committee. The pro- 
grams began in fall 1972. 



UNDERGRADUATE 
DEPARTMENT OF GEOLOGY 

GEO- 503 Introduction to Oceanograhpy 3 



The instruction staff for the cour'ses listed above 
consists of the following: 

D. L. Claybrook, Ph. D. , Associate Professor of 
Biology 

G. T. Cowley, Ph. D. , Associate Professor of 
Biology 

J. M. Dean, Ph. V, , Associate Professor* of Biology 
P. J. DeCoursey, Ph. D. , Assistant Professor* of 
Biology 

L. P. Lovelace, Ph. D. , Associate Profesjsor of 
Biology 

L. II. Stevenson, Ph. D. , Assouialt? Professor of 
Biology 

F. J. Vernberg, Ph. D. , Professor of Biology and 
Director of Belle W. Baruch Coastal Research 
Institute 

W. B. Vernberg, Ph., D. , Research Professor, 
Biology 

N. Watabe, D. Sc. , Associate Professor of Biology 
and Director of Electron Microscope Lab. 

R. G. Zinkmar'k; Ph. D. , Assista;}U Professor of 
Biology 

W. L. Lindcr, Ph. D. , Associate Professor of 
Computer Science 

R. D. Uonnell, M. S. M. E. , Associate Professor of 
Engineering 

M. W. DaviSj Ph. D. , Pr*ofessor of Engineering 

R, A. Holmes, Ph. D, , Professor and Dean, College 

of Engineering 
\V. IL Hoppmann, Ph. D. , Professor of Engineering 
R. O. Pettus, Ph. D. , Assistant Professor of 

Engineering 

J. R. Carpenter, Ph. D. , Associate Professor of 
Geology 

F. Caruccio, Ph. D. , Associate Professor of 
Geology 

D. J. Colquhoun, Ph. D. , ^ ^I'ofessor and Head, . 

Department of Geology 
T. T. Davies, Ph. D. , Associate Professor of 

Geology 
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H, L. Gardner, l"*h. , Assistant l^rol'essor of 


OGY 551 


Biological Oceanography 


4 


Geology 


OGY 583 


Selected Topics in Oceanography 


1-4 


M, O, Hayes, Ph. U, , Professor of Geology 


OG Y 6 1 0 


Scientist-in-the Sea I, Hyperbaric 




\V, M, Kancs, Ph. D. , Associ^ite Professor of 




Operations 


4 


Geology 


OGY 611 


Scientist-in-the Sea 11, Research 




U, H, Lawrence, Ph. D. , Associate Professor oi 




Techniques 


4 


Geology 


OG 1 612 


.Scientist-in-the -Sea III, Underwater 




13, \V, Xelson, Ph. D. , Professor of Geology antJ Vice 




Lngineering 


4 


Pi-ovost of Advanced .Studies and Kesearch 


OGY 622 


Methods in Chemical Oceanography 


- 


Lv D. N'eumati, Ph. D. , Assistant Professor of 


OGY 63 2 


Methods in Geological Oceanography 




Geology 


OGY 633 


Sedimentary Petrology of the Oceans 


4 




OGY 642 


Mnfhrtr^G in l^hvGir>al O/^na nr»fTr*nnliv 
iviL-LiiwUw 111 X ii>«3i^cii \^c^aiiu^i ci|ji 1 > 


2 


J. E. Montgomery, LL. M. , Assistar.l Professor of 


OGY 643 


Oceanographic Engineering 


4 


Law 


OGY 650 


Marine Algal Ecology 


3 


C. Handall, LL. M. , Professor of Law 


OGY 651 


Marine Plankton Systeinatics 


4 




CX3Y G52 


Methods in Biological Oceanography 


2 


To obtain further information, address all inquiJ-ies 


OGY 653 


Marine Plankton Ecology 


4 


directly to: 


OGY 65 B 


Benthic Marine Ecology 


5 




tX5Y-683 


Selected Topics in Oceanography 


1-4 


Air, John Vcrnl)<?rg, Marine Science Progi-am Uirectoj- 


BIO 543 


Phycology 


5 


University of Soutii Carolina 


BIO 547 


Marine Botany 


5 


Columbia, South Carolina 29208 


BIO 519 


Ichthyology 


5 




BIO 520 


Biology of Echinoderms 


5 




BIO 546 


Marine Invertebrate Zoology 


5 




BIO 623 


Physiology of Marine Animals 


5 




C\m 661 


Marine Chemistry 


4 




GEO 621 


Marine Micropaleontology 


6 



UNIVERSITY or SOUTII KLOUIDA 
St. Petersburg, Florida 33701 

The Department of Marine Science of it he University of 
South Florida is an interdisciplinary unit offering the Mas- 
ter's degree in biological, chemical, geological or physi- 
cal oceanography. An undergraduate tiegree is not offered. 

Teaching and research laboratories, offices, large and 
small vess(>l facilities of the department are located on the 
St. Petersburg campus. This campus occupies a penin- 
sula about one block wide and two blocks long that extends 
Into Buyboro Harbor, a protected biy opening into Tampa 
Bay. There are a number of buildings providing adequate 
space for faculty and graduate students and housing re- 
search and teaching equipment. The department operates 
a fleet of small boats, including two inboard vessels of 36 
feet in length, and a number of boats powered by ona or 
two outboard motors. A field station providing overnight 
accommodations as well as laboratory facilities is main- 
tained near Tarpon Springs, about 35 miles north of St. 
Petersburg. 

The reseaixh program of the. Department of Marine Sci- 
ences includes botli inshore e;nvironmental studies and off- 
^ore oceanography. Faculty members serve as chief sci- 
entists and are accompanied by th^ ir graduate students on 
six or eight cruises a year on research vessels. In addi- 
tion, cruises on smaller vessels are provided by the of- 
fice of the state university system Institute of Oceanogra- 
phy, located on the St. Petersburg campus. Inshore en- 
vironmental studies extend from the Florida Keys to the 
west side of the Mississippi delta. Offshore studies are 
concerned primarily with the Gulf of Mexico and the Carib- 
bean Sea, though not limited to these areas. 

Students in the master's degree program are required 
to complete 45 quarter hours of graduate level courses 
which must include three of the four basic graduate cour- 
ses: biological, chemical,^ geological and physical ocean- 
ography. A thesis'is required, for which nine quarter 
hours credit is allowed. 

Most graduate students in the progrann are supported by 
half-time research assistantships. 

The following courses are examples of those offered as 
part of or in conjunction with the master's degree in ma- 
rine science: 



OGY 521 Chemical Oceanography 
OGY 531 Geological Oceanography 
OGY 54 i Physical Oceanography 



The instructional staff for the courses listed above in- 
cludes the following: 

Baird, Ronald C, , Ph. D, , Assistant Professor 
Botzer, Peter R. , Ph. D, , Assistant Professor 
Blake, Norman .1, , Ph, D, , Assistant Professor 
^ Carder, Kendall L, , Ph, D, , Assistant Professor 
Doyle, Larry J, , Ph, D, , .Assistant Professor 
I'anning, Kent .A., Ph. D, , Assistant Professor 
Hopkins, Thomas L.. Ph, D, , Assistant Professor 
Ilumm, Harold J., Pli. 1). , Professor 
Pyle, Thomas E. , Ph, D, , Assistant Professor 

For further information, address all inquirii.'S directly 

to: 

Dr. Harold J. Hunim, Chairman 
Department of Marine Science 
University of South Florida 
St. Petersburg, Florida 33701 
<813) 898-74U 



SOUTHEASTERN MASSACHUSETTS UNIVERSITY 
North Dartmout4i, Massachusetts 02747 

Southeastern Massachusetts University offers courses 
in coastal zone ecology, marine biology and ocean engi- 
neering. A'-research vessel is berthed at nearby New 
Bedford harbor; smaller craft are moored in nearby 
estuaries. The university is developing a coastal zone 
laboratory facility at its newly acquired oceanfront site 
on Gooseberry Neck some 14 miles from the North Dart- 
mouth campus. 

Most research and teaching activities are centered in 
modern laboratories in the science, engineering and re- 
search building in North Dartmouth. The buildings are of 
recent construction and house a range of laboratory faci- . 
lities including controlled temperature aquatic rooms 
which have both salt water and fresh water aquaria. A 
pesticide residue analysis laboratory, plankton analysis 
laboratories, and other laboratories containing radiation 
counting equipment, scanning electron microscope, and 
transmission electron microscope are located in the new 
campus. 
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The 64 -foot RV Corsair is especially equipped with ex-' 
perimental t.rawling gear, a continuous recording STOO 
probe' as well as conventional analytical and oceanographic 
apparatus. 

The university offers the following degrees: 

1. B. S. Marine Science Option in Biology . A special 
undergraduate curriculum in marine science emphasize 
upper division course work dealing with organisms of the 
coastal zone environment. 

2. M. S. in Marine Biology . A graduate program in 
marine science places special emphasis on research in- 
volvement of master's de/rree students in research pro- 
jects in ecology and marine biology. 

A student enrolling in the graduate program in biology 
plans his course work and research program with the 
assistance of his advisor. Selection of courses and re- 
search problems is correlated with the background and 
occupational objectives of the student. Although all gradu- 
ate students are urged to carry out a research project and 
write a master's thesis'," it is possible for students who do 
not contemplate a career in research to earn their mast- 
er's degree on the basis of successful completion of 
course work. 

A minimum of-30 credits and a grade point average of 
3. 0 are required of all master's degree candidates. 
Students are encouraged to include appropriate course 
selections in mathematics,, the physical science's and 
engineering as well as in biology. 

The following courses are offered in conjunction with 
the biology programs: 

* 314 
315 
317 
406 
407 
411 
413 
414 
415 
416 
417 
430 
440 
509 
511 
51 lA 
511B 
511C 
511D 
51112 
511K 
517 
520 
521 
531 
532 
544 
545 
593 
599 

A special summer program is offered in Coastal Zone 
Marino Biology, a sequence of courses offering a brief 
intensive introduction to specialized areas of marine bio- 
logy. The summer offerings include: 

Biology of Sharks and Rays 
Biology of Marine Invertebrates 
Marine Microbiology and Mycology 
Biological Aspects of Marine Pollution 
. Biology of Osteichthyes 
* Biology of Diatoms 

Ecology of tlie Coastal Zone 

The summer studies place special emphasis on experi- 
ence in laboratory, field and shipboard procedures. The 
proximity of Buzzards Bay, its estuaries and the Atlantic 
Ocean offer special advantages for intensive environment- 
al experiences. 

o 
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General Ideology 4 

The Biology of the Algae 4 

The Biology of Invertebrate Animals 4 

Life in the Seas I 3 

Life in the Seas H 3 

Proseminar: Current Topics in Miology 1-3 

The Biology of I'ishes 4 

Comparative Physiology 4 
Limnology 

Life in the Seas, Lab I 1 

Life in the Seas, Lab H 1 

Design of Experiments 4 

Research Project 2 

Directed Study in Biology 1-2 

Graduate Seminar in Biology 1-3 
Trophic Dynamics 
Physiology of Pollutants 
Coastal Zone Processes 
Estuarine Ecology 
Biological Control 
Marine Parasitology 

Advanced Biology of Invertebrate Animals 4 

Animal Behavior 3 

Microbial Ecology 4 

Advanced Ichthyology 4 

Sharks and Rays • 3 

General Oceanography 4 

Biological Oceanography 4 

Graduate Research Project 1-3 

Graduate Thesis 10 



The instructional staff for the courses hsted above con- 
sists of the following: 

Asato, Yukio, Ph.D., Assistant I'rofessor 
Campbell, Ronald A. , Ph. i:). , Assistant Professor 
Cotter, David A. , Ph.D., Assistant Professor' 
Cox, James L. , Ph.D., Assistant Professor 
Edgar, Uobert K. , Ph. D. , .Assistant Professor 
lloff, James G. , 'Ph. n. , Profesh'or 
Ibara, Richard M. , Ph. D. , Assistant Professor 
MacDonald, Paul W. , Ph.D., Assistant Professor 
Matsumoto, Barton M. , Ph.D., Assistant Professor 
Moss, Sanford A. , Ph. D. , Associate Professor 
Mulcare, Donald J., Ph.D., Assistant Professor 
Nakamura,, Royden, Pli. D- , Assistant I-'rofessor 
O'Briun, Prank, Ph. D. , Assistant Professo*' 
Roardon, ,IohnJ,, I^h. D. , Professor 
Sasseville, Normand, Ed. M. , Professor 
Szal, Roger, Ph. D, , Assistant Professor 
Whitaker, Ellis, Ph.D., Professor 

To obtairi further information, address all inquiries 
directly to: 

Dr. John J. Reardon 
Chairman, Department of Biology 
Southeastern Massachusetts University 
North Dartmouth, A1assachus<?tts 02747 

The following degrees are offered by the Departments 
of Electrical Engineering, Mechanical Engineering and 
Civil Engineering respectively: 

1. R. 5. in Electrical Engineering (Ocean Option) . The 
student electing the ocean option in olectrical engineering 
is required to take a s'ix-course sequence in ocean science 
and engineering as part of his curriculum. 

•2 . B. S. in Mechanical Engineering (Ocean Option) . 
The student electing the ocean option in mechanical engi- 
neering is required to ta..<? a six-coursci sequence in ocean 
science and engineering as part of his curriculum. 



OE 396 Physical Oceanography I 3 

OE 491 Underwriter Acoustics 3 

OE 492 Ocean Waves 3 

OE 494 Ocean Instrumentation 3 

OE 495 KuncSamentals of Ocean Engineering I 3 

OE 49Q Fundamentals of Ocean Engineering II 4 



The instructional staff for the courses listed above con- 
sists of the following: 

DEPARTMENT OK ELECTRICAL ENGINEERING 

Pain, Gilbert, Ph.D., Associate Professor 
Cionsalves, Lenine, M. S. , Professor 
Massey, Allen, M.S., Visiting Lecturer (part-time) 
Serotta, Norman, M. ^n, ifnstructor (part-time) 
Shonting, David, Sc. D. , Visiting Lecturer (part-time) 
To obtain further information, address all inquiries 
directly to: 

Dean, College of Engineering 
Southeastern Massachusetts University 
North Dartmouth, Massachusetts 20747 



UNIVERSITY OP' SOUTHERN CALIFORNIA' 
University Park, Los Angeles, California 90007 

The university offers marine science courses at both 
its main campus in downtown Los Angeles iind at its new 
Marine Sciences Center on Santa Catalina Island, 22 miles 
offshoriJ from the Los Angeles Coastal Plain. The univer- 
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sity was foundo<] in 1880 and marine research and course 
work was organized in Ihv <^ar\y 1900»s, The impetus for 
a murh-c'xpandi?<l effort in marine scien(!os came with the 
gift of the research vessel Velrro III and the endowment of 
the Hancock Foundation in 1939 by Capt, G. A, Hancock. 
Following the requisitioning of the Velero III as a patrol 
craft in World War 11, Capt. Hancock built a new resi.*arch 
ship, launched in 1948, :ind given to the university. The 
Vclero IV is based on the utilitarian Piicific Tuna Clipper 
design, but was built from the kerl up for ocean research. 
The ship is 110 feet long and provides berthing for a crew 
of 1 1 and nine scientists. 

In addition to the Velero IV , a coastal research v^l'ssoI, 
the Golden Wt?st » a 43-foot converted charter fisheries 
boat, is also maintained by the foundation. A cruiser, the 
_lvs£oir, 34 feet long, is used for transporting personnel 
to and from the marine laboratory at Cat al in a. The two 
small vessels have full-lime skippers and a technician- 
seaman is :ilso provided aboard the Golden West , The lat- 
ter has comph'tc navigation nnd communication t?quipment 
as well as a small hydrographic winch with 1,000 meters 
of stainless wire. The Velero IV is equipped with several 
winches, the largc?st being c apable of working to depths of 
4,000 meters with loads of up to a few tons for heavy 
trawling, dredging, and ci)ring. 

The Catalina Marine Sciences Center is a newly estab- 
lishvd research facility for marini* sciences at Santa Cata- 
lina island. The center is opr- rated academically on a con* 
sortium basis. Participating institutions include: Univer- 
sity of California campuses at Los Angeles and Irvine, 
California Institute of Technology, Occidental College, and 
the University of Southern California. Students are drawn 
from all participating institutions by registering through 
lh"ir home universities. Teaching staff assignments are 
also made by the members of the consortium from their 
own faculties. Courses offered at Catalina are listed in 
the eatalogs of all participating institutions and reciprocal 
credit is automatically granted. Sub-committees of the 
Intei*-Universily Advisory Committee provide assistance 
in planning for academic programs as well as site de\'ol- 
opment and other planning and operational functions. 
There* is about 10,000 sq. ft. of laboratory space equipped 
with running sea water and with facilities for research of 
all types including electron microscopy, A fully equipped 
locker for diving is supported with underwater equipment 
for photography, television camera studies, and acoustics, 
A p<?rmant»nt staff is in residence and space for up lo 32 
students and a do/.en rcscarchors is available. The first 
building, the Santa Catalina Marine Biological I.nboratory, 
has been completed and its educational and research pro- 
grams are being managed by the Department of Biological 
Sciences and the Allan Hancock Foundation, 

Specialized laboratories for various areas of marine 
geology, geophysics, geoehemislry, ecology and ocean- 
ography are located in th(! spaces of the Department of 
Geological Sciences on campus. Ocean engineering and 
coastal (?nginoering laboratories are active In the School 
of Fngineering and several specialized biological scienc<?s 
laboratories ai*e located in Old Science Hall, The Hancock 
Foundation Building houses some of the marine geology 
and paleoecology laboratories as well as the bulk of the 
marine biology facilities, The Sea Grant Program is 
housed near-by. 

A major computer facility and several excellent libra- 
ries including the Hancock I^ibrary for Oceanography and 
Marine Biology round out a broad spectrum of facilities on 
the main campus. 

The Law Center is in the process of acquiring a library 
of materials relating to pollution and resource manage- 
ment of the marine environment. The library will have 
several hundred volumes, including serials, and will" be 
separately shelved in the law library. 

A total of 109 marine-oriented educational courses are 
offered by the 15 academic departments, Six advance de- 
grees with a specialty in marine sciences or marine af- 
fairs are offered by five of these disciplines. Many aca- 
demic departments have a major portion of their faculty 
full-time in either the marine sciences or marine affairs. 
One department has as much as a two-thirds commitment. 
This faculty is also engaged in extensive research within 



their respective fields. Research costing as much as $4 
million a year is conducted by USC researchers and edu- 
cators. 

The Allan Hancock Foundation is (>ntirely devoted lo 
the marine st.xences. Recent research projects have in- 
volved the Los Angeles- Long Beach Harbor, oil pollution, 
bentliic hiomass, and mid water flora and fauna. The base- 
line studies conducted on a continuous basis are^now being 
used as an essentiid component in most environmental im- 
pact reports. The foundation possesses one of the largest 
collections of marine invertebrates and algae on th<» l*;icif- 
ic Coast. The (wtensive Hancock library produces a regu- 
lar monograph of ongoing research. The Hancock I'ounda- 
tion has 120,000 square feet of gross spact?. 

The Sea Grant Program at the University of Sojithern 
California is primarily concerned with coastal resources 
development and management. The program plans to ex- 
pand its contribution in selected phases of scientific. and 
technological development of the resources of th<' sea and 
to increase the nation's capability to utilize effectively 
those resourees by contributing to certain areas of law, 
business administration, economics, public administration 
and other fields which are directly concerned with plan- 
ning and managing ocean rc^sourc^es, 

During the fiscal year 1972-73, 15 project leaders, 15 
associates, five research associates, 18 graduate stu- 
dents, seven undergraduate sturients, antl 12 secretaries 
were involved in the program. The Sea Grant I'rogram is 
currently in its thiril year of funding with institutional sup- 
port. 

The Department of Biological Sciences offers 28 grad- 
uate courses and eight undergraduate courses in marine 
biology. A Ph, D. in Biological Sciences with a speciali- 
zation in marine sciences is offered by the department. 
The depnrtment has a faculty of n<.'arly 50 percent in ma- 
rine biology, plus two graduate doctoral programs. Lab- 
oratories exist in Science Hall, ILincock I'oundation, and 
the Alimanson Center for 13 io logical Rc?search, as well as 
at the Catalina Marine Sciences Cc-nter, 

The Department of Geological Scienc?s offers eight gra- 
duate courses and six undergraduate courses in marine 
geology. An M, S and Ph, in Geological Sciences with 
a specialization in marine sciences is offered. The de- 
partment has a faculty of more than 50 percent in marine 
sciences. Since 1960, 22 l^h. D, dissertations nnd 42 
Master dissertations have been published in the marine 
sciences. 

Facilities for the Department of Geological Sciences in- 
clude laboratories for sediment and micropaleontology, u 
geochemistry laboratory, and a geomorphology and geo- 
physics laboratory. The department owns a small Boston 
Whaler for coastal research. Ninety lo 120 days a year 
of ship time are allocated on the Velero IV and the Golden 
West, Within the department is a small library containing 
journal holdings in the marine sciences. Fight faculty 
members conduct research in a l)road range of areas from 
bottom topography to environmental aspects of coastal geo- 
logy. 

The collective group in the Division of Kngineering and 
Applied Mechanics (Departments of Aerospace, Civil, Kn- 
vironmental, and Mechanical Kngineering) offer an M. 
in Ocean Kngineering , The respective course offerings 
are: 

Aerospace Fngineering 5 courses 

Civil Fngineering 14 courses 

J'Invironmental lilnginoering 2 courses 

5 (plann(?d). 

Mechanical Fngineering 3 courses 

Chemical Fhgineering 5 (indirect) 

The School of Medicine offers two courses on the medi- . 
cal campus: physiology and advanced methods of under- 
water research. 

The staff of the Center for Urban Affairs has a large 
capacity for social science research in marine affairs. 
There are four faculty members and two doctoral students 
actively involved in marine affairs research. The main 
interest and work of the staff will concern m:magemont of 
the coastal zone and regional use of the coastal zone. For 
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the nt'Xl two or three yt-ars, some seminar research and 
some Uoetoral dissertations in marine affairs will be pro- 
duced. Two graduate courses are offered. 

The Graduate School's role is to provide a graduate 
education program blading to a Master of Public Adminis - 
tration degree with specialization in marine affairs. 

The Law Center offers five courses in coastal antJ 
maritime law, An outstanding collection of books and se- 
rials have been acquiretl with S-'ii Grant fun<ling for iheir 
library. Research is being conducted on tax and non-tax 
alternatives for <?ffectuating allocation of oceanic resour- 
ces. 

The five courses taught in tlie School of Business Ad- 
ministration are indirect in nature to marine affairs, but 
still very applicable. In a research sense, tliis school 
represents a vast resource of personnel who could lend 
their business and economic talents to the issues of coas- 
tal 7.one management. 

The following degrees arc offered by the departments 
indicat(?d: 

1. Ph. I), in Geology with specialization in Marino Geo - 
logy, Geophysics and Geo-Chemistry of the Oceans (De- 
partment of Geological Sciences). The requirements for 
the doctorate follow the general requirements of tlie Grad.- 
uate School and generally require a minimum of four years 
to complete. Only students of high ability are accepted for 
candidates after demonstrating their competence in a 
screening examination in the first year, a comprehensive 
written and oral examination afttM' two years, and the sue- 
c<?ssful deiensi' of the original dissertation. Usually the 
stu(h;nt is required to either successfully demonstrate a 
reading knowledge of two foreign languages or they may 
substitute their competence in statistics of computer use 
or an advanced basic science minor. The path of the stu- 
tlent stuflieB an- directed by the Guidance Committee fol- 
lowing the successful passing of the screening examina- 
tion. 'I* here were two gj-aduates of this program last year. 

2. M.S. /M.A. in Geological Sciences with specializa - 
tion in Marine Geology and Oceanography (Department of 
Gi.'Ological Sciences). Master's degree candidates must 
have the same (entrance qualifications as above and must 
have passed 24 hours of graduate course work with a grade 
point average of 3.0/4, 0. A thesis is required. The mas- 
ter's I'ommitteo is selected after the screening examina- 
tion of the first year is successfully passed. The mas- 
ter's is generally required before the i^h, D. can be sought 
except in exceptional cases of ability. A master's degree 
normally requires two years to complete,. There were 
two graduates of this pi'ogram last year, - • 

3. Ph. D. in Biological Sciences with specialization in 
Marine Sciences (Department of Biological Sciences). 
D«'grees at the master's and doctoral levels are offered. 
After admission to the program, students are given a 
background examination in the major fields of biology. 
Students prepare a curriculum of course and research 
training in consultation with their advisory and guidance 
committee. Alt)iough the qualifying examination in the 
second year is common to all doctoral students, there is 
considerable specialization by those engaged in areas of 
marine science. Shipboard experience as well as leaching 
assistance experience is required for students engaged in 
relevant oceanic biology research areas, A thesis topic 
demonstrating an ability to undertake independent research 
is demanded. The areas of research are defined mainly 
by faculty interests and include marine ecology. There 
were 15 graduates of this program last year. 

4. Master's of Public Administration with specializa - 
tion in Marine Affairs (School of Public Administration). 
The general core of courses in the master's program pro- 
vide students with the basic knowledge required to operate 
offi?ctively in the arena of public affairs. The specialty 
courses are designed for students planning careers in the 

-marine community. The latter courses aire essentially 
interdisciplinary. Although desirable, prior work in the 
social sciences need not be extensive. This program usu- 
ally takes two years after a bachelor's with a thesis re- 
quirement. There will be six graduates of this program in 
this academic year, 

5. M,S, in Ocean Engineering (Division of Engineering 
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and Appli<'d Mechanics), The M,S. program in Ocean En- 
gineering at use is directed toward preparing students for 
a professional career in any one of a variety of ocean- 
oriented engineering activities. The program is interdis- 
ciplinary in nature and Tlexible enough to satisfy the needs 
of individual students with a variety of backgrounds and in- 
terests. Applicants with a bachelor's degree in any of the 
engineering or science areas who have ability to pursue 
graduate study are eligible for this program. Students are 
required to lake course work and pass a comprehensive 
examination; normally it requires only one academic year 
of full-time study beyond the B. S. level. There were four 
graduates of this program last year, 

6, M,S, in Knvironmental Kngineering (Division of Kn- 
ginoering and Applied Mechanics). The M,S, program in 
KnWronmental I^^ngineering is directed toward preparing 
students for a professional career in any one of a variety 
of environmental engineering activities. The program is 
interdisciplinary in nature and flexible enough to satisfy 
the needs of individual students with a variety of back- 
grounds and interests. Applicants with a bachelor's de- 
gree in any area of engineering or science who have the 
ability to pu rsue graduate study are eligible for this pro- 
gram. Students art? required to take course work and pass 
a comprehensive examination; normally it requires only 
one academic year of full-time study beyond the B, S. le- 
vel. There were 10 graduates of this program lasV year. 

The following courses are offered in conjunction with 
the above programs: 

UNDERGRADUATE COUHSKS 
DEPARTMENT OF BIOLOGICAL SCIENCES 



100 


Topics in Biology: Cells and Organisms 


4 


102 


Topics in Biology: Man and His Environment 


4 


106abL 


General Biology 


4 


3011- 


Fundamentals of Invertebrate Biology 


4 


302L 


Fundamentals of Vertebrate Biology 


4 


315L 


Ecological and Evolutionary Biology 


4 


331L- 


Comparative Morphology of Nonvascular 






Plants 


4 


4041- 


Ecology 


4 


DKPAi^TMENT OF ECONOMICS 




455 


Urban and Regional Economics: Marine 






Transportation and Environmental Issues 


4 


SCHOOL OK ENGINEERING 




DEPARTMENI^ OF AEROSPACE ENGINEERING 




470 


Man's Influence on His Environment, Pol- 






lution, and Control 


3. 


DEPARTMENT OF CHEMICAL ENGINEERING 




.462 


Introduction to .Air Pollution 


4 


464 


.Mr Pollution Control 




DEPAT^TMENT OF CIVIL ENGINEERING 




443 


Environmental Chemistry 


3 


451 


Hydraulic Engineering 


3 


453 


Water Quality Control 


3 


463L 


Environmental Engineering Laboratory 


3 


465 


Water Supply and Sewerage System Design 


3 


DEPARTMENT OF MECHANICAL ENGINEERING 




472 


Power Plant Design 


3 


DEPARTMENT OF GEOLOGICAL SCIENCES 




107L 


Elements of Oceanography 


) 


215L 


petrology 




333L 


Paleontology 


3 


405L 


Urban Geology 


3 


408 


Applied Mathematics for Geologists 


4 



412 Oceanography for Knginocrs and Srientists 3 

440 General Geophysics 4 

45 IL Goomorphology 3 

460L Goochemistry * . 4 

URBAN STUDIKS 

430 I'lanning, Policy- Making and Social Change 4 
CnADVATK COUJ^SICS 



D KPARTMKNT OK BIOLOGICAL SCIi.^NCriS 



508L 


Marino Invertebrate Zoology 


5 


509abL 


Advanced Invertebrate Zoology . 


4 


519 


Recont Advances in Marine Biology 2 


-8 


520L 


Marine Botany 


5 


522L 


Tropical Marine Biology 




529 


Marine Fouling and Pollution 


3 


531 


Seminar in Marine Invertebrate Zoology 


2 


54 IL 


Protozoology 


4 


542L 


Ichthyology 


4 


346L 


Crustacean Biology 


4 


54 7 L 


Malacology 


4 


550 


Advanced Neurophysiology 


4 


560L 


Marine Invertebrate Physiology * 


■ 5 


56IL 


Physiological Ecology of Marine Organisms 


5 


562L 


Natural History of Santa Catalina Island 


5 


563L 


Elect roblology 


5 


564L 


Feeding and Digestion in Invertebrates 


5 


565L 


Biology of Marine Vertebrates 


5 


566L 


Physiology of Marine Vertebrates 


5 


r)67L 


Marine Plankton Ecology 


■5 


568 L 


Advanced Marine Invertebrate Biology 5- 


10 


572 L 


Marine Ecology 


5 


573L 


Marine Ecology 


4 


574 L 


Marine Plankton Ecology 


4 


580L 


Special Topics in Marine Biology 5- 


10 


581L 


Current Problems in Marine Sciences 5- 


10 


58 2 L 


Oceanology 


5 


583 L 


Comparative Physiology of Marine Animals 


5 


586L 


Developmental Biology of Marine Organisms 


5 


OICPARTMICNT OF BUSINESS ADMINISTRATION 




531 


Management of Science and Technology in 


4 




Business 


532 


Business Modeling and Simulation • 


4 


581 


Analysis of the Food Industry 


2 


582 


Food Distribution Administration ■ 




590 


Directed Research 2 


-4 


595 


Resource Pricing and Capital Formation 


4 


D KPARTMKNT OF ECONOMICS 




555 


Regional, Spatial and Environmental 






Economics 


4 


SCHOOL or engineering 




DEPARTMENT OF AEROSPACE ENGINEERING 




510ab 


Dynamics of Incompressible Fluids 


4 


616 


Ocean Measurements 


3 


620 


Aero and Hydrodynamic Wave Theory 


3 


621 


Stability of Fluids 


4 


623ab 


Dynamics of Stratified and Rotating Flows 


3 


624ab 


The Fluid Dynamics of Natural Phenomena 




625 


Laminar Boundary Layer Theory 


4 


652 


Turbulent Shear Flows 


4 


DEPARTMENT OF CHEMICAL ENGINEERING 




516 


Chemical Reactions in the Atmosphere 


3 


527 


.Corrosion 


3 


545 


Corrosion Control in Petroleum Production 


2 



o 
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DEPARTMENT OF CIVIL ENGINEERING 




5:3L 


Instrumental Methods for Environmental 






Analysis 


3 


5I4ab 


Advanced Sanitary Engineering Design 


3 


515ab 


Environmental Health Enginein-ing 


3 


517 


Industrial Waste Treatment 


3 


520 


Ocean and Coastal Engineering 


3 


534 


Waterfront Construction 


3 


555 


Underwater Structures 


3 


562ab 


Hydromechanics 


3 


563 


Chemistry and Biology of Natural Waters 




DF.IJ 


•ARTMKNT OF KNVmONMENTAL ENGINEERING 


501 


World Resources - Renewable and Non- 






Renewable 


3 


502 


Engineering and the Biosphere 


3 


Planned: 




516 


Chemical Reactions in the Atmosphuru 


3 


518 


Seminar in Environmental Engineering 


2 


523 


Physical Processes of Environmental 






Engineering 


3 


553 


Chemical and Biological Processes in 






Environmental Engineering . 


3 


613 


Advanced Topics in Environmental 






Chemistry 


2 


DEPARTMENT OF MECHANICAL ENGINEERING 




508 


Design for Ocean Environment 




529 


Underwater Acoustics 




DEPARTMENT OF GEOLOGICAL SCIENCES 




50 OL 


Marine Paleoecology 


4 


510 


Sedimentary Processes 


3 


51 IL 


Sedimentary Techniques 


4 


512 


Introductory Oceanography 


3 


514 


Marine Geology 


3 


021 


Taxonomy 


3 


529 


Terrestrial Heat Flow 


4 


531 


Geoteetonics 


3 


536 


Seminar in Engineering Geology 


4 


537L 


Applied Geophysics 


4 


540 


Physics of the Earth's Interior 


4 


560 


Marine Geo-Chemistry 




563 


Chemical Oceanography 


4 


577L 


Micropaleontology 


4 


578 L 


Advanced Micropaleontology 


4 


600 


Seminar 


4 


610 


Probability and Stochastic Processes for 






Geophysicists 


4 


640 


Advanced General Geophysics 


4 


SCHOOL OF LAW 




724 


Legal Problems of Coast and Tid elands 






Resources: Policies and Procedures for 






Reconciling Economic Development and 






Environmental Quality 


3 


728 


Admiralty 


2 


663 


Law of World Organizations 


2 


861 


International Law Seminar 


2 


SCHOOL OF MEDICINE 




580 L 


Advanced Methods in Underwater R<»search 




630 . 


Physiology 


4 


SCHOOL OF PUBLIC ADMINISTRATION 




501 


Problems and Issues in Environmental 






. Management 


4 


575 


Science, Technology, and Government 


4 


576 


Problems and Issues in Coastal Zone 






Management 


4 


^577 


Problems in tlie Administration of R&D 


4 


'578 


Marine Science Affairs 


4 



nrOPARTMKNT OF SOCIOLOGY /A NT lilK^PQ LOGY 

540 I'opulation and Ecological Analysis 4 

542 Seminar in Human Kcology 4 

Dli:PARTMi:NT OF URBAN AND REGIONAL PLANNING 

590 Directed Research 2-4 

620 Advanced Seminar in Planning Coordination 

and Implementation 2 
680 Cove Laboratory - Workshops 8 
6811. Integrative Laboratory - Workshop 
684 Laboratory - Seminar in Policy Planning,' 

and Management 4 

D E PA RT M E NT O F U R I3A N ST U D 1 1-: S 

682* " Urban Policy Making 4 

The instructional stal'f for the courseti listed ibovt* con- 
sists of the following: 

BIOLOGICAL SCIKNCKS AND HANCOCK KOUNDATION 

Abbott, Bernard C, Ph.D., Professor and Chairman 

\m(\ Director of Hancock Foundation 
Hakus, Gerald J., Ph.D., Associate Professor 
Fauchald, Kristian, Ph.D., Assistant Professor and 

Curator of Polychaetes (AHP) 
Fernandez Y. Cossio, Hector R,', Ph.D., AKsistant 

Professor 

Garth, JohnS. , Ph.D., Professor, Senior Curator and 

Curator of Crustaceans (AHF) 
Hartman, Olga, Ph. D, , Emeritus Curator of Poly- 
chaetes (AHF) 
Jones, Gilbert, Ph. D, , Associate Professor 
McLean,. James H. , .Ph.D., Adjunct Professor 
Mohr, John L. , Ph.D., Professor and Curator of 

Protozoa (AHF) 
Nafpaktitis, Basis G. , Ph.D., Associate Professor 
Nicholson, Nancy L, , Ph. D, , Assistant I^rofessor and 

Curator of Algae (AIH*") 
Pieper, Richard E. , Ph.D., Assistant I'rofe.ssor 
Savage, JayM., Ph.D., Associate Director (A/lF) 

and Professor 
Soule, John D. , Ph. D. , Curator of Bryozoa (AHF) 

and Professor of Histology 
Straughan, DaleM., Ph.D., Principal Investigator, 

Oil Pollution (AHF) 
Ziesenhenne, Fred C, , Curator of Echinodorms (A HI'') 

SANTA CAT A I. IN A MARINE BIOLOGICAL LABORATORY 



Chen, Kenneth Y., Ph.D., Assistant l^rofessor 
Lee, J. J., Ph.D., Visiting Assistant Professor 
Masri, Sami F. , Ph.D., Associate Professor 

M K C I f AN ICA I . ENGl N E ER I NO 

Binder, Raymond C. , Ph.D.., I^rofessor 
Siegel, Martin J. , M.S., Associate Professor 

DEPARTMENT OF ECONOMICS 

Vincent, Pliillip E. , Assistant Professor 

SCHOOL Oi'' PUBLIC ADMINISTRATION 

'Jla>'ton, Ross, IMi. D, , Assistant Professor 
Tysen, l-'rank, M PA 

SOC IC^ I .OGY f A NT I nu:> l^OI .OGY 

I'riednian, Judith, Ph.D., Assistant Professor 
Rice, Rodger R., Ph.D., Assistant Professor 
Van Arsdol, Maurice D. , Ph. D. , Professor 

URBAN STUDIES 

Warren, Robert, Ph.D., Professor 

URBAN AND REGIONAL PLANNING 

SchuUz, George, Ph. D, , Associate Professor 
\Veschler, Louis, Ph.D., Associate Professor 

SCHOOL OF MEDICINI-: 

Pilmanis, Andreas A.*, Instructor 
Russell, Findlay E. , Ph.D., Professor 

CATAl.lNA MARINE SCIENCE CENTER 

Tibby, Richard B. , Ph.D., Director and Professor 

To obtain further information, address all inquiries 
tlirectly to; 

Dr. Bernard C. Abbott 

Director, Allan Hancock Foundation 

University of Southern California 

University Park 

Los Angeles, CaUfornia 90007 



Given, Robert , Ph. D. , Assistant Director 
Zimmer, Russel L. , Ph.D., Resident Director 

GEOLOGICAL SCIENCES 



Bandy, OrviDe L, , Ph.D., Chairman and Professor 
Bischoff, James ]..',, Ph.D., Associate Professor 
Davis, Gregory A, ^ Ph.D., Associate Professor 
Gorsline, Donn S. , Ph. D. , Professor 
Henyey, Thomas L, , Ph. D. , Assistant Professor 
Ku, Richard T. ,^ Associate Professor 
Pipkin, Bernard \V, , Ph. D. , Senior Lecturer 
Teng, Ta-liang, Ph. D, , Associate Professor 

AEROSPACE ENGINEERING 

Laufer, John, Ph.D., Chairman and Professor, and 
Chairman, Division of Engineering and Applied 
Mechanics 
Maxworthy, Tony, Ph.D., Professor 
Troesch, B. , .''Vndreas, Ph.D., Professor 

CIVIL ENGINEERING 

Bowerman, F, R,, Ph.D., Professor 
IBrowand, Fred K. , Ph.D., Assistant Professor 
Butler, Stanley s., Associate Professor 



SOUTHERN MAINE VOCATIONAL 
TECI^N1CAL INSTITUTE 
South Portland, Maine 04106 

Facilities at the institute include a training vessel, the 
144-foot Aqualab III, seamanship lab, marine engineering 
lab, physics lab, chemistry lab, marine biology and ocean 
ography lab, and library facilities with up-to-date collec- 
tions. 

Students spend a percentage of the school year at sea on 
the training vessel. Methods of instrumentation and ship- 
board laboratory techniques in oceanography are included 
as part of the course. Participation includes deck, engine 
room and oceanographic station watch. Discipline aboard 
the vessel meets the rigid demands of maritime require- 
ments. 

The institute is located on Casco Bay overlooking the 
Gulf of Maine. 

The following degrees are offered: 
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1. AAS in Appliod Marino Biology and Oceanography . 
Rt'quiremonls: 73 credit hours, four biology and four 
oceanography courses, two physics, two math and one 
chemistry course, 12 credits in humanities and 64 hours 
of sea duty per senioster. 

2. AAS in Marine Science. Requirements; 73 credit 
hours, two biology and two oceanography courses, one 
math and one physics course, 12 credits in program elec- 
tives related to deck or engineering ship courses, nine 
credits in free elect ivcs, 12 credits in humanities, and 
160 hours of sea duly per semester. 

3. Industri;d Marine Science . Ui'quirement s': The 
samt' as in' AAS Marine Science without the requirements 
of 12 credits in humanitit»s courses. 

The following courses are offered in conjunction with 
the above programs: 

APPLIED MARINK niOI .OGY AND OCKANOGH A PHY 



Bio 111.1 General Biology 4 

Oco 111.1 Introduction to Oceanography 4 

Oco 112. 1 Instrumentation and Methods in 

Oceanography 4 

Bio 113 Invertebrate Zoology 4 

Nav 21 Survey of Navigation .3 

Rio 212 Kcology 4 

Oco 21 1 Analytical Methoiis 4 

Bio 211 Microbiology 4 

Oco 212. 1 Physical and Geological Oceanography 4 

Bio 242 Planktology 4 

Bio 244 Microtechnique 4 

Bio 246 Marine Botany 4 

Bio 248 Fishery Science 4 

MARIN'K SCIKNCK 

Bio 111.2 General Biology 3 

Oco 111.2 Introduction to Oceanography 3 

MS 111 Marino l^ngineering I 3 

MS 115 Seamanship I 1 

MS 117 Small Boat Operating 0.5 

SEA 111 Sea Time I 3 

Bio 112 Marine Biology 3 

Oco 112.2 Instrumentation and Methods in 

Oceanography 3 

MS 112 Marine Engineering 11 3 

MS 114 Navigation II 2 

MS 116 Seamanship II 1 

MS 118 Small Boat Operating II 1 



The; instructional staff for the courses listed above con- 
sists of the following: 

Arlnndei*, Richard P., B. A. , Instructor 
Banerjee, Tapan, M.S., Chairman, Department of 

Marine Science and Technology 
Doughty, Aftin L. , License, .Assistant Engineer 
Eayrs, Weston III, B.S. , Instructor 
Eluhlve, WaiiamJ., Ph.D., Instructor • 
Goode, Robert E., M.S., Instructor 
Goodwin, Charles F. , B.S., Instructor 
Hall, Charles W. , B. S. , Instructor 
Hupper, George, License, Instructor 
Lomoriello, Luigi S, , B.S. , Chief Mate 
Siegel, Robert E. , M. S. , Instructor 
Soucy, Robert D., B. S. , Instructor 
Turner, Norman W. , License, Chief Engineer 

For additional information, address all inquiries 
directly to: 

Marthon G. Tolman 
Dean of Admissions 

Southern Maine Vocational Technical Institute 
Fort Road 

South Portland, Maine 04106 



THE UNIVERSITY OF SOUTHERN MISSISSIPPI 
Hattiesburg, Mississippi 39401 

The university is a part of the Mississippi- Alabama Sea 
Grant Consortium and a member of the Gulf'Universities 
Research Consortium. The Department of Biology is 
closely affiliated with the Gulf Coast Research Laboratory 
(GCRL) at Ocean Springs, Miss.', 90 miles away. This as- 
sociation allows use of the research vessels Hermes and 
Gulf Researcher , plus space, equipment and library facil- 
ities at GCRL. The department also utiliiies the facilities 
of tlie National Marine Fisheries Service vessel, R / V Ore - 
gon on a space available basis. 

The Department of Geology also cooperates closely with 
the GCRL. 

The following degrees arc offered in the basic sciences: 
L Ph. D. in Marine Biology. The Department of Bio- 
logy offers, a Ph. D. degree with majors in marine biology 
and in botany and zoology. All doctoral degrees entail a 
minimum of 78 semester hours of course work beyond the 
bachelor's degree or 48 semester hours of course work 
beyond the master's degree. Thirty- two quarter hours 
must be spent on the Hattiesburg campus. A final oral 
examination is administered after the dissertation is ac- 
cepted. 

2. M.A., M.S> in Biology . Candidates for the master 
of sciences degree or the master of arts degree must earn 
30 semester hours of graduate credit, 12 of which should 
be in a minor area. A final oral comprehensive e xa mi na- 
tion a:nd an acceptable thesis are required. 

3. M. A. , M.S. in Geology . Candidates for the master 
of arts or master of science degree must earn 30 semes- 
ter hours of graduate cri>dit. For the M. A. degree, a can- 
didate must take 12 hours of an approved academic minor, 
demonstrate proficien.cy in a foreign language and present 
an acceptable thesis. For the AL S. degree, a candidate 
must elect a minor (12 hours) in an approved field and pre- 
sent an acceptable thesis which must be defended. 

Marine science courses are offered by the Departments 
of Biology and G(?ology ditring the /egular academic year. 
Summer courses in marine biology and geology are offer- 
ed at the Gulf Coast Research 1-aboratory. The following 
courses arc offered: 



DEPARTMENT OF BIOLOGY 



567 Introduction to Biological Oceanography 3 

581 Marine Vertebrate Zoology (GCRL) 6 

583 Marine Invertebrate Zoology 1 (GCRL) 6 

584 Marine Invertebrate Zoology II (GCRL) 6 
589 Marine Botany (GCRL) 4 
592 Special Problems iri Biology I, 11, HI, IV 8 
698 Thesis 4 
728 Planktology 3 
731 Physiology of Marine Animals ■ 3 
760 Topics in Marine Biology 2 
763 Fisheries Bioiogy 3 
765 Biological Oceanography 3 
676 Marine Ecology 3 
782 Research In Marine Biology arr. 

791 Research in Biology arr. 

792 Special Problems 3 

793 Research Zoology • 6 
798 Dissertation 

DEPARTMENT OF GEOLOGY 

505 Sedimentology 3 

550 Introduction to Geological. Oceanography 3 

552 Physical Marine Geology (GCRL) 6 

554 Chomical Marine Geology (GCRL) 6 

556 Problems in Marine Sedimentation (GCRL) 6 

703 Sedimentary Environments 3 

791 Problems in Geology 3 



Tho ihstruciional staff for the courses listed above con- 
sists of the following: 

DKPARTMKNT C)l-^ BIOLOGY 

Cliburn, Joseph \V. , IMi. 1). , Professor 
Fish, Arthur C, Ph.D., Associate? Professor 
Grantham, Billy J., Ph.D., Associate Professor 
Pessoney, George F. , Ph.D., Chairman and 

Associate Prof{?ssor 
Thompson, John U. , Ph.D., Associate Professor 

dv:pautmi:nt ok gkolocy 

Bowen, Uichardl.. , Ph.D., Professor 
Iloskin, Charles M., Ph.D., Chairman and Associate 
Proftfssor 

Paulson, Oscar 1-., J*h. D. , Associate Professor 

To obtain additional information, address all inqiiiri»'S 
directly to: 

Dr. Pobcrt T. vaii Aller 
D»'nn of the Graduate School 
University of Southern Mississippi 
Hattieshurg, Mississippi 39501 



HOPKINS MARINE STATION 
OP STANFORD UNIVERSITY 
Pacific Grove, California 93950 

The station occupies an exposed rocky headland, Mus 
sel Point. The university holds title to about 11 acres 
on and around the point, which includes approximately 
one mile of shoreline. The intertidal and offshore wat- 
ers surrounding the marine station are protected by law 
as a marine reserve and provide excellent resources for 
research and leaching in marine biology. The station 
operates as a branch of the Department of Biological Sci- 
ences of the university. The teaching and research fa- 
cilities at the station are housed in three main buildings. 
The Agassiz Laboratory provides space and equipment 
for studies in the biology and ecology of marine inverte- 
brates, fishes and algae. Special facilities include 
rooms equipped for microtechnique and photomicro- 
graphy, a large aquarium room, a reference collection 
of marine invertebrates and the Gilbert M. Smith herb- 
arium of marine algae. The two-story Jacques Loeb 
Laboratory provides rooms and other facilities for ex- 
perimental studies on the development, physiology and 
biochemistry of marine animals, plants and microorgan- 
isms. Cold rooms, constant temperature rooms and a 
photographic darkroom are available. The laboratories 
are equipped with a wide variety of specialized equip- 
ment including a gas chromatograph, recording spectro- 
photometers, radiation counting equipment, high-speed 
refrigerated centrifuges, a preparative ultracentrifuge, 
neurophysiological equipment and facilities for electro- 
phoresis and chromatography. The Marinostat houses 
two large laboratories, 10 smaller research rooms and 
six dark laboratories now being equipped for experimen- 
tal temperature and light regimes, in addition to sea- 
water at normal ocean temperatures, all laboratories 
are supplied with refrigerated seawater for maintaining 
lower temperatures. The library contains a constantly 
expanding collection of books in the fields most under 
study (algology, invertebrate zoology, development, 
ecology, physiology, biochemistry, microbiology and 
biological oceanography).- The collection currently con- 



sists of some 16,000 volumes. About 500 serial publi- 
cations in these fields are received. 

Two small research vessels, the T^ijfe, a 40.5-foot 
launch, and a 22-foot whaler are equipp(;d with winches 
and oceanographic equipment for limited studies in Mon- 
terey Bay. Several small skiffs are available for inshore 
wo rk . 

The station offers the degree of Doctor of Philosophy 
in Biology , with specialization in algology, invertebrate 
zoology, de\elopment, ecology, physiology, biochem- 
istry, or biological oceanography. 

In addition, the station provides courses in marine 
biology and biological oceanography designed for matri- 
culated and non-matriculated undergraduates and gradu- 
ate and professional biologists during the summer quar- 
ter; a program of training in research for matriculated 
and non-matriculated undergraduates and graduates in 
biology during the spring (Biology 175H) and summer 
quarters (Biology 17GII and 19911); students, after com- 
pletion of Biology 175II, may continue their research dur- 
ing the summer by enrolling in Biology 176II or 1991! ; a 
program of graduate study and research in marine bio- 
logy and biological oceanography leading to the degree of 
Doctor of Philosophy during all four quarters. 

The following courses are offered in conjunction with 
the above programs*. 



lOOil 


Marine Algae 


niH 


Marine Invertebrates 


11211 


Marine Invertebrates 


11811 


Phytoplankton 


11911 


Marine Ecology 


12011 


Marine Ecology. 


176II 


Problems in Biological Oceanography 


19911 


Special Problems 


22211 


Biological Oceanography 


2GQII 


l-Jcological Physiology 


300H 


Reseai'ch 



The instructional staff for t!ie courses listed above, 
consists of the following: 

Abbott, Donald P., Ph. D. , Professor hjology and 

Associate Director, Hopkins Marine .^.uion 
Abbott, Isabella A. , Ph.D., Research '■.'iologist 
Gilmartin, Malvern, Ph. D. , Professo" of Biology 
Lee, Walton L. , Ph. D. , Assistant Professor of 
Biology 

Phillips, John 11. , Ph. D. , Professor of Biology and 
Director, Hopkins Marine Station 

To obtain further information, address all inquiries 
directly to: 

Hopkins Marine Station 

Pacific Grove, California Lj950 



STEPHENS COLLEGE 
Columbia, Missouri 65201 

The college offers marine science courses at its ten\- 
porary marine station on Key 1-argo, Florida, during each 
summer session. Supporting course work is offered on 
the main campus at Columbia, Missouri. Boats and facili- 
ties, inclufiing both tlormitory and laboratory space, •re 
rented on Key Largo for the program. Faculty, with la- 
boratory equipment and a library, are moved from tho 
main campus to K^y Largo to conduct the program. The 
program is designed for the undergraduate student who 
wishes a biological science program with an emphasis in 
marine biology 

The following degrees are offered; 



ERIC 



1. The Associate in Arts degree concentrating in bio- 
logy with an emphasis in marine biology (two-year pro- 
gram). 

2. The Bachelor of Arts degree concentrating in bio- 
logy with an emphasis in marine biology (four-year pro- 
gram). 

The following courses are offered in conjunction with 
the above programs; 

BIOLCX^Y 



Bio 101 


Biological Concepts 


5 


Bio 111 


Floriculture 


2 


Bio 1 12 


Floriculture 


2 


Bio 141 


Conservation of Natural Resources 


2 


Bio 190' s 


Special Projects 


'arr. 


Rio 211 


Field Biology 


3 


Bio 231 


Human Physiology and Anatomy 


4 


Bio 271 


Biology of the Plants 


3 


Bio 275 


Biology of the Invertebrates 


3 


Bio 277 


Biology of the Vertebrates 


3 


Bio 280 


Biology Seminar 


1 


Bio 281 


Environmental Biology 


3 


Bio 285 


Genetics 


3 


Bio 287 


Organic Evolution 


3 


Bio 290's 


Special Projects 


arr. 


Bio 311 


Microbiology 


4 


Bio 321 


Community Health 


2 


Bio 331 


Introduction to Physical Anthropology 


3 


Bio 335 


Montane Ecology 


3 


Bio 340's 


Readings in Biology 


arr. 


Bio 340's 


Projects in Biology 


arr. 


Bio; 366 


Taxonomic Systems 


3 


Bio 375 


Paleobiology 


3 


Bio 377 


P.ddiation Biology 


3 


Bio 379 


Momeostatic Mechanisms 


3 


Bio 390's 


Readings in Biology 


arr. 


Bio 390's 


Projects in Biology 


arr. 


Bio 482 


Senior Essay 




Bio 483 


Senior Project 




Bio 490's 


Readings in Biology 


arr. 


Bio 490's 


Projects in Biology 


arr. 


MARINE BIOLOGY 




Bio 217 


Marine Biology I 


3 


Bio 218 


Marine Biology II 


3 


Bic 290's 


Projects in Marine Biology 


arr. 


Bio 390's 


Projects in Marine Biology 




Bio 482 


Senior Essay in Marine Biology 


4 


Bio 483 


Senior Project in Marine Biology 




NATURAL SCIENCE 




Nat Sci 101 


Foujidations of Natural Science 


4 


Nat Sci 102 


Foundations of Natural Science 


4 


Nat Sci 255 


Science Field Studies 




Nat Sci 333 


Science Practicum 




Nat Sci 334 


Science Practicum 




Nat Sci 352 


Scientific and Mathematical Inquiry 


4 


Nat Sci 355 


Advanced Science Field Studies 




Nat Sci 433 


Science Practicum 




Nat Sci 434 


Science Practicum 




CHI^MISTRY 






Chem lOr 


General College Chemistry 


5 


Chem 102 


.General College Chemistry 


3 


Chem I90's 


Special Projects in Chemistry 


arr. 


Chem 201 


Qualitative Analysis and Chemical 






Equilibrium 


4 


Chem 202 . 


Quantitative Analysis 


"3 


Chem 204 


Organic Chemistry 


4 


Chem 290»s 


Special Projects in Chemistry 


arr. 


GEOLOGY 






Geol 103 


General Geology 


5 


Gool 190's 


Special Projects in Geology 
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Geol 205 Common Rocks and Minerjils 3 

Geol 206 Life of the Geologic Past 3 

Geol 290's Special Projects in Gcologj- arr. 

Geol 321 Field Geology 3 

p musics 

Physics 101 College Physics 4 

Physics 102 College l^hysics 4 



The instructional staff for the courses list»'d above con- 
sists of the following (faculty arc listed without rank since 
Stephens College has no ranking system): 

Anderson, Harold, Ph» 0» 
Ansbacher, Carol, M.A. 
Hansen, Harry, Ph.D. 
Harvey, Amy E. , Ph.D. 
Howell, D. Lee, Ph. D. 
Laun, H. Charles, M.S. 
Novak, Alfred, Ph. D. 
Otto, David A. , Ph. D. 
Ryan, Edward M., M.A. 
Saunders, Richard, M.A. 
Waxier, William L. , M.S. 

To obtain further information, address all inquiries 
directly to: 

Dr. David A. Otto 
Director of Marine Biology 
Science Department 
Stephens College 
Columbia, Missouri 6520 1 
(314) 442-2211, ext. 473 



STEVENS INSTITUTE OF TECHNOLOGY 
Hoboken, New .Jersey 07030 

The Davidson Laboratory is the center for research in 
ocean engineering at Stevens. The major facilities in- 
clude: a 130-foot towing tank suitable for model studies of 
ships and other -structures in regular or irregular seas: 
a 75-foot square basin for model tests on course stability .. 
and maneuvering characteristics of ships and submersi- 
ble s: a 300- foot towing tank for high-speed testing; and an 
enclosed wind tunnel with 2. 5 x 3. 5 x 12-foot test section 
and with a maximum wind speed capability of 200 feet/ 
second. Stevens has recently purchased and renovated a 
former luxury liner for use as a dormitory, permanently 
moored in the Hudson River immediately adjacent to the 
campus. A small oceanograpKic laboratory is being estab* 
lished aboard this ship. A 26-foot catamaran is also 
available for field work in the adjacent rivers and bays'. 

The following degrees are offered: 

1. Doctor of Pliilosophy . The program leading to the 
Ph. D. degree is designed to develop the student's capabi- 
lity to perform basic research or high-level design in 
ocean engineering. All students entering the doctoral pro- 
gram must have a master's degree or equivalent. Students 
who have not earned their master's degrees in the Depart- 
ment of Ocean Engineering must take all the courses re- 
quired for the Master of Engineering (Ocean) degree or 
must have satisfactorily completed comparable courses in 
other institutions. In addition to having completed the 
above requirements, all doctoral candidates must pass the 
qualifying examination which includes not only an oral 
examination to test the student's capability for advanced 
study, but also an evaluation of his ability to write effec- 
tively. The student may demonstrate writing ability by 



prosonting eilhor an acceptable mastor's thesis or a cri- 
tical rovimv of several technical articles dealing with 
some aspect of ocean engincjoring. Doctoral candidates 
arc oxpecicd to concentrate their advanced graduate stud- 
ios in«one of the areas of specialization presently offered 
in. the department: Free Structures in the Ocean; Fixed 
Structures in the Ocean; or Underwater Acoustics. A 
fourth area. Pollution Control, is under development. Ad- 
ditional courses in the Department of Klectrical Engineer- 
ing, Mathematics and Mechanical Engineering art? taken 
by the student to complete his program. Degrees granted 
(1072), one. 

2. Master of Engineering (Ocean) . A program of study 
leading to a master's degree should contain at least eight 
courses in ocean engineering. Five courses, which are 
considered basic-to all areas within this field of study, are 
OE 101, OE 102, OE 103, OE 200 and OE 203. The re- 
maining credits required for the master's degree can be 
obtained" by either taking additional course work in a par- 
ticular area of concentration .or by additional course work 
and writing a master's thesis. Degrees granted (1972), 9. 

The following courses are offered in conjunction with 
the above programs: 

GRADUATE COURSES 

oc E AN i:ngin K ERING 



OE 101 


Oceanography I 


2. 


"5 


OE 102 


Oceanography II 


2. 


n 


OE 103 


Seminar in Ocean Engineering 


2. 


5 


OE 105 


Transducers 


2. 




OE 125 


Principles of Naval Architecture 


2. 


5 


OE 127 


Laboratory in Naval Architecture 


2. 


5 


OE 141 


Acoustics 


2. 


5 


OE 143 


Acoustics Laboratory 


2. 


5 


OI-: 150 


Stochastic Marine Processes 


2 


5 


OE 200 


Fluid Dynamics for Ocean ICngineering 2. 


5 


OE 201 


Theoretical and Applied Hydro- . 








dynamics 


2 


5 


OE 203 


Dynamic Oceanography 


2. 


5 


OE 220 


Dynamics of Ocean Waves 


2. 


5 


OE 221 


Motion of Vessels in Waves 


2. 


5 


OE 222 


Stability and Control of Marine Craft 


2. 


5 


OE 223 


Design of Marine Propulsors 


2. 


5 


OE 224 


Hydrodynamics of High-Speed Marine 








Craft 


2. 


5 


OE 231 


Vibrational Response to Ocean. 








Structures 


2. 


5 


OE 240 


Underwater Acoustics 1 


2. 


n 


OE 242 


Air-Sea Interactions: Theory and 








Measurements 


2. 


5 


OE 243 ■ 


Special Topics in Ocean Instrumen- 








tation 


2. 


5 


OE :?44 


Acoustic Signal processing 


2, 


5 


OE 246 


Underwater Acoustics II 


2, 


5 


OK 248 


Acoustics of Structures and Vehicles 


2, 


5 


OE 250 


Optimal Control for Marine Systems 


2. 


5 


OE 251 


Optimal Estin)ation for Ocean 








Engineers 


2. 


5 


OE 400 


Special Problems in Ocean Engin- 








eering 


1- 


-3 


OE 401 


Special Problems in Ocean Engin- 








eering 


1- 


. 2 


OE 500 


Thesis in Ocean Engineering 




5 


OE 600 


Research in Ocean ICnginoering 


to be 




arranged 


MECHANICAL ENGINEERING 






ME 274 


Fluid Dynamics 


2. 


, 5 


ME 278 


Viscous and Turbulent Flows 


2, 


, 5 



The instructional staff for the courses listed above con- 
sists of the following: 

DEPARTMENT OF OCEAN ENGINEERING 

Arase, Elizabeth M. , Ph.D., Associate Professor 
Arase, Tetsuo, Ph. D. , Associate Professor 



Breslin, John P., D. Sc. , Chairman and Professor 
Eda, Haruzo, D.Sc. , Research Associate I'rofessor 
Henry, Charles J., I). Sc. , Research Associate I'ro.- 
fessor 

Hires, Richard I. , I'h. i). , Associate Professor 
Kim, Cheung Hun, Dr. Ing. , Research Associaie Prof. 
M(»rcier, .John A. , M.S., Visiting Lecturer 
. Numata, l-xiward, I^L S. , Research Associate Professor 
Savitsky, Daniel, Ph.D., Associate professor 

D PA RT M NT 0 1-^ M 10 C 1 LA N I C A L I : N G I N E I-: R I NO 

Nickerson, Richard J. , D. Sc. , Professor 

To obtain further information, address all inquiries 
directly to: 

Dr. Richard I. Hires 
Department of Ocean Engineering 
Stevens Institute of Technology 
Castle Point Station 
lloboken. New .Jersey 07030 



SUFFOLK COUNTY COMMUNITY COLLEGE 
Selden, Long Island, New York 11784 

In addition to normal chemistry and biology laboj ator- 
ies, the following are used in teaching marine technology: 
a Boston Whaler, a marine laboratory equipped with mod- 
ern equipment, a 50-acre marine .itudy area witli two 
buildings, and the use of a camput; computer center. 

The fundamental' goal of the program is to provide qual- 
ified high school graduates with two years of coordinated 
technical and general education courses at the college level 
in order to enable them to function as technicians in ma- 
rine biology laboratories, conservation agencies, com- 
mercial fishing, seafood processing and allied marine in- 
dustries. A graduate of this program receives an Asso- 
ciate in Applied Science degree and is prepared to assume 
the duties of a marine technician. 

The following courses are offered in conjunction with 
tlie above program: 



MH 24 Elements of Oceanography 4 

MR 2G Commercial Fishing, Navigation and 

Seamaniship 4 

MR 30 Marine Ichthyology 4 

MR' 38 Fundamentals of Mariculture 3 

MR 44 Commercial Marine Products 2 

MR 45 Elements of Marine Ecology 4 

ET 10 Environmental Problems of Pollution 2 

ET 30 Biology and Water Pollution 3 

CH 25, 2G General and Analytical Chemistry 8 

BY 33,34 Modern Biology I 8 



The instructional staff for the courses )tsted above con- 
sists of the following: 

Black, .lohnA. , B. A. , Instructor 

Kirehner, Carl, Ph. D. , Professor 

Sherrill, Edwin L. , A. A. , Technical Assistant 

Smith, Walter L. , M.S, Professor and Head of De- 

partment of Marine Science and Technology 
White, Harry H. , Technical Assistant 

To obtain further information, address all inquiries 
directly to: 

Walter L. Smith, Professor 

Head of Department of Marine Science and Technology 
Suffolk County Community College 
Selden, Long Island, Nqw York 11784 



ERIC 



SUFFOLK UNIVF.RSITY 
41 Temple Strcf!t 
Boston, Massnchusclts 02 1 H 

The university offers cours(? work in I ho marine sci- 
ences at its Boston location and at the marine field sta- 
tion at F.dmunds, Maine. The main campus has labora- 
tory facilities which have been modernized and expanded 
through renovation of pre -existing facilities. The reno- 
vation has provided now lacllities in. the form of an envi- 
ronmental room for maintaining marine organisms, Ato- 
mic Ivnergy Commission-licensed facilities for radio- 
biologieal studies and additional laboratories for marine 
and non-marine studies. 

The ICdmunds, Maine facility is presently under devel- 
opment as a 40-acre waterfront facility on Cobscook Bay. 
An all-purpose building has been constructed to hous.<i 
kitchen and lavatory facilities used in support of activities 
associated with camping. The building has i> stock mom, 
a conference and a seminar area, and a chiss room-lab- 
oratory component which are utilized principally during . 
inclement weather. Additional facilities include two house 
trailers converted to laboratories, an outdoor circulating 
seawator system and seven cabins used for camping. The 
New Hampshire Colleges and University Council -Suffolk 
University consortium for marine sciences is cooperating 
in the development and use of this station. The purposes 
■ of the station are to. serve undergraduate and teacher edu- 
cation interest. 

Suffolk University offers three degree programs which 
allow for course work in the marine sciences: H. A. , 
13. S. and M. A. in Education. Thesf? programs are mostly 
identified with the biology curriculum and to a large extent 
with teacliers in-service as science teachers. No degrees 
are offered in oceanography or marine sciences, but a 
program does exist in environmental technology (marine) 
within the biology major. 

The following courses arc offered in conjunction with 
the above degree programs: 

UN13KHG1MDUATE 



Bio 1. 


7 


Underwater Collecting Technique 


1 


ScL 2, 


1 


Introduction to Marine Science 


4 


Sci 2, 


2 


Hnvirpn mental Technology 


12 


Hio 2. 


5 


Cryptogamic Botany * 


4 


Bio H. 


5 


Ecology 


4 


Bio 3. 


51 


J'Meld Ecology 


4 


Bio 3. 


7 


Marine Botany 


4 


Bio 3. 


9 


Physiological Ecology 


4 


Bio 4. 


1 


General Physiology 


4 


Bio 4. 


2 


General Physiology 


4 


Bio 4. 


3 


Invertebrate Zoology 


4 


Bio 4, 


4 


• Invertebrate Zoology 


4 


M.Sci 2. 


11 


Marine Ecology 


4 


MSci 2. 


12 


Marine Geology 


4 


MSci 2. 


13 


Marine Chemisti-y 


4 



U ND E UG RA DU ATE /G UA OUATE 



Bio 3.3 

Bio 4.8 

Bio 4.9 

liio 5, 

Bio 10 

GRADUATE ' 



Parasitology 4 
Natural History of Marine Plants 4 
Natural History of Marine Invertebrates 4 
Seminar 1"2 
Directed Studies 3-4 



Bio 86,0 Biology of Marine Organisms 6 

The instructional staff for the courses listed above con- 
sists of the following: 

Comeau, Gerald, A S., Lecturer in Biology. 

Kiore, James, Ph. D. , A.ssistant Professor of Biology 



Friedman, Robert S. , I^h. I). , Professor of Biology 
' Mulvey, Phillip F, ,Jr. , Ph. D. , Profe.ssor of Biology 
Romach, Eileen, Ph.D., Assistant Profe.ssor of Biology 
Snow, Beatrice L. , Ph. D. , Chairman and .Associate 

Professor of Biology \ \ 

West, Arthiir .l,, 11, ]'h. D. , Professor of Biology and 

Director C .uarine Station 

Special lecturers in Uio marine science courses in- 
clude: 

Burns, Richard, l*h. D. , .Assistant Profe.ssor of 
13iology 

Loop, Taylor, M.S., .Assistant Professor of Geology 

Special Guost Lecturers in the graduate course include: 
Gerachi, Joseph R. , Ph. D, , Marine Vertebrates 
I.amb, I. MacKenzie, D.Sc. , .Marine .Algology 
Sherman, Kenneth A., M.S. , Biological Oceanography 
Simon, Joseph L. , Ph.D., Marine Invertebrates 

To obtain further information, address aH inquiries 
di rectly to; 

Mr. William F. Coughlin 

Director of Admissio-is 

Suffolk Uhiversity 

4 1 Temple Street 

Boston, Massachus'j ts 02114 



THE UNIVERSITY OF TEXAS 
Austin, Texas 78712 

The university offers courses in marine studies at 
both its main campus at Austin and its Marine Science In- 
stitute at Port Aransas, Texas, 30 miles northwest of 
Corpus ChristL The institute occupies buildings at the 
northern tip of Mustang Island with access to bays, 
beaches and the open Gulf of Mexico. Environments 
readily actlesaible include Iho hypcrsalittc Livguna ^'^adre, 
oyster reefs, underwater grass flats, rock jetties, shal- 
low bays, tidal inlets, beaches and the continental shelf. 

The institute has a large air- conditioned laboratory 
building wMch includes library, classrooms, isotope- 
' facilities, shops and garages.- Special facilities include 
three walk- in controlled light and temperature rooms, a 
mass spectrometer for stable isotope studies, autoclave 
room, a storage and handling room for radioisotopes, 
dark rooms and drafting space. A wide variety of labor- 
atory equipment and supplies is available for roseh ^h 
and teaching. The library includes about 2,000 books 
and 5, 000 journal volumes in marine science and related 
fields. There are large collections of reprints, docu- 
ments and maps of the area. 

A separate air-conditioned building houses a vibration 
free physiological laboratory and a pier laboratory is lo^ 
cated in the Aransas Pass inlet. These two laboratories 
are provided with running seawater. Twenty outdoor ex- 
perimental ponds and a salinity gradient table with filter- 
ed or raw seawater are available. The institute pro- 
vides the new air-conditioned 82-foot steel boat. Long- 
horn , the 44-foot trawler Lorene , a 40-foot self-pro- 
pelled barge, several smaller boats and related equip- 
ment in addition to an assortment of vehicles for field 
use. The 5. 25-acre modern boat basin immediately ad- 
jacent to the institute provides docking space for insti- 
tute vessels. Separate dormitory facilities for men and 
women are available. 

A $3 million institute expansion program is to be com- 
pleted in the spring of 1974. • It will provide a new office/ 
laboratory building of 60,000 square feet including com-- 
plete running seawater facilities for one-third of the floor 



space, a physical plant building of 10,000 square feet, 
more dormitories for single students, and an eight-unit 
apartment complex for married students. The new phys- 
ical plant building will also permit conversion of most of 
the existing main building's first floor to additional lab- 
oratoiy space. The new facility will provide aquarium 
and water research capabilities tor behavioral, physics, 
physiology and chemical programs. , 

IVIaster of Arts and Doctor of Philosophy programs in 
biological, physical or earth sciences may be concen- 
trated in the area of marine science. Marine science 
and related courses listed in the various Austin campus 
science departments may be used as supporting work for 
marine science programs. 

M.A. i n biological sciences (botany and zoology), 
chemistry, geology or microbiology with work concen- 
trated in marine science. Nine to 12 hours of marine 
science as the minor may be combined with 12 to 15 
hours of the major and six hours of thesis registration 
for a total of 30 hours. There is no language require- 
ment for the master's clegree in most of the related de- 
partments except geology. The program of study and the 
thesis are approved by a supervisory committee appoint- 
ed by the dean. 

P h. D . in biological sciences (botany and zoology), 
chemistry, geology or microbiology with work concen- 
trated in marine science. Requirements and examina- 
tions for admission to candidacy vary according to the 
specifications of the graduate faculty of the major de- 
partment of Austin. German, french or russian is gen- 
erally used to fulfill the language requii'ement of the 
Graduate School. A second language is part of the de- 
gree requirement in most of the related science depart- 
ments. There is no set number of course hours re- 
quired. The program of study, languages, final oral 
examination and doctoral dissertation are approved by a 
supervisory committee and the dean. 



Degrees granted during the past academic year are 
as follows: M.A. in Chemistry, one; M.A. in Zoology, 
two; Ph.D. in Chemistry, four; Ph.D. in Zo61ofj>, one; 
and Ph. D. in Botany, two. 

Courses in marine studies are offered durin? the re- 
gular long session at the .Austin campus by the .Oepa'.l- 
ments of Zoology, Chemistry, Civil Engineering (includ- 
ing Meteorology), Botany and Microbiology. The Alarine 
Science Institute offers regtilar summer courses and 
thesis reseai'ch or special problem courses all year long 
at Port Aj'ansas. 

The followijig courses are offered in conjunction with 
the above programs: 

UNDERGRADUATE 

(Courses offered at Port Aransas) 



Mn. S. 


6hI 


General Marine Science 


6 


Mn. S. 


352. 1 


Marine Invertebrates 


3 


Mn. S. 


352. 2 


General Marine Microbiology 


3 


Mn.S. 


352.3 


Marine Geology 


3 


Mn.S. 


352. 4 


Biology of the Microalgae 


3 


Mn. S. 


352. 5. 3 


Ecology of Fishes 


3 


Mn. S. 


352. 6 


Marine Chemistry 


3 


Mn.S. 


362. 7 


Structure and Function of 








Marine Animals 




Mn. S. 


352.8 


Estuarine Ecology 


3 


Mn. S. 


352. 9 


Endocrinology 


3 


Mn.S. 


352. 10 


Physical Oceanography 


' 3 


Mn. S. 


352. 11 


Marine Meteorology 


3 


Mn. S. 


352. 12 


Adaptive Physiology of Marine 








Organisms 


3 


Mn.S.. 


353. 1 


Topics in Marine Science: 








Biogeochemistry of Carbon 


3 



DEPARTMENT OF CIVIL ENGINEERING 



DEPARTMENT OF GEOCRA PlPi' 



GRG 364 Oceanography 3 

DEPARTMENT OF GEOLOGY 

GEO 307 Introduction to t"")ceanography '^ 

GEO 367K Oceanography " 3 

DEPARTMENT OF ZOOLOGY 

ZOO 440 Limnology and Oceanography 4 

GRADUATE 

(Courses offered at Port Aransas) 

Mn.S. 680 Research in Marine Science 

Mn.S. 680.1 Marine Invertebrates G 

Mn. S. 680. 2 Marine Microbial Ecology b 

Mn.S. 680.3 Marine Geology 6 

Mn. S. 680. 4 ]3iology of the Microalgae 6 

Mn.S. 680.5.3 Ecology of Fishes G 

Mn. S. 680. 6 Marine Chemistry 6 

IVln. S. 680.7 Structure and Function of 

Marine Animals 6 

Mn.S. 680.8 Estuarine Ecolog^y 6 

Mn.S. 680.9 Endocrinology 6 

Mn. S. 680. 10 Physical Oceanography 6 

Mn.S. 680. U Marine Meteorology 6 

Mn.S. 382. 1 Marim? Invertebrates 3 

Mn. S. 382. 2 Marine Microbial Ideology 3 

Mn.S. 382.3 Marine Geology 3 

Mn.S. 382.4 Biology of t he Microalgae 3 

Mn. S. 382. 5. 3 Ecology of Fishes 3 

Mn.S. 382.6 Marine Chemistry 3 

Mn.S. 382.7 Str .re and Function of 

M. ine. Animals 3 

Mn.S. 382.8 Estuarine Ecology 3 

Mn.S. 382.9 Endocrinology 3 

Mn.S. 382.10 Physical Oceanography 3 

Mn. S. 382. 11 Marine Meteorology 3 

Mn.S. 382.12 Adaptive Physiology of Marine 

Organisms 3 

Mn.S. 389K Physiological Phycology 3 

Mn.S. 690 General Marine Science 6 

DEPARTMEN^r OF BOTANY 

BOT 392M Marine Phycology 3 

BOT 389K Physiological Phycology 3 

DEPARTMENT OF CITBMISTRY 

CM 385K Topics in Geochemistry 3 

DEPARTMENT OF CIVIL ENGINEERING 

CE 380P. 1 Ocean Waves and Tides 3 

CE 380P. 2 Coastal Engineering 3 

CE 380P. 3 Estuarine Engineering 3 

CE 380P. 4 Functional Design of Coastal 

Structures 3 

CE 385K. 2 Stream and Estuarine Analysis 3 

CE 397 Stream and Estuarine Analysis II 3 

CE 397 Ocean Engineering Problems 3 

DEPARTMENT OF ZOOLOGY • 

ZOO 388L Physiology of Marine Animals 3 

ZOO 384L. 4 Ichthyology 3 



The instructional staff for the courses listed above 
consists of the following: 

BO^J^ANY 



. CE 376 
-CE 377K 



Physical Oceanography - 3 

Introductory Ocean Engineering 3 



Van Baalen, C.j Ph.D., Professor 
Wynne, M.J.., Ph.D., Associate Professor 



CITCMISTRY 

J^arker, P. L. , Ph.D., Associate Professor 
Civil. i:NGlNr:KRING 

Armstrong, Noal 1%. , Ph.D., Associate Professor 

of Ocean J^nginecring 
Dailoy, James, Ph.D., Assistant Professor of 

Ocean Knginciering 
Mas eh, Frank D. , Ph. D. , Professor of Civil 

l-'ngineering 

Smith, N. , Ph. D. , Assistant Professor of Civil 
Ivngineering 

GlsOLOGY 

Bchrcns, IC.W. , Ph.D., Associate Professor 
GEOGRAPHY 

Brand, D. D. , Ph. D. , Professor 
MICROBIOLOGY 

Oppenhcimer, C, IT. , Ph.D., Professor 

ZOOLOGY 



dividual programs nan be set up in areas such as coastal 
and estuarine engineering,, foundations' and construction, 
mechanical and thermal systems, acoustics, communi- 
cations and control systems, and ocean resources. 

Courses in ocean engineering are offered during the 
regular year at the main campus by ihe Dcpartmoriis of 
Aerospace and Engineering Mechanics, Chemical, Civil, 
Electrical, Mechanical and Petroleum li^ngineering. 
Courses are also available at the university's Institute 
of Marine Science at Port Aransas, Texas. A college- 
wide committee coordinates ocean engineering activities 
at the university and is available for advising students 
with their programs. 

The following courses are offered in conjunction with • 
the above programs: 

DEPARTMENT OF AEROSPACE KNGINLERING AND 
ENGINEERING MECHANICS 

UNDERGRADUATE 

Cin^: 365 Water Treatment Engineering: 

Corrosion 

GRADUATE 

erne 681M Transport Operations 

DEPARTMENT OF CIVIL ENGINEERING 



ERIC 



Bittner, G. D. , Ph.D., Assistant Professor 
Ilubbs, Clark, Ph.D., Professor 
' Maguire, Bassett, Jr. , Ph. D. , Associate Professor 
Nieol, .T.A. C. , D. Phil., D. Sc. , Professor 
Sage, M. , Ph. D, , Associate Professor 
WohlscJilag, D.E. , Ph.D., Professor 

To obtain further information, direct all inquiries to: 

Director 

The University of Texas Marine Science Institute 
Port Aransas, Texas 78373 



The College of Engineering laboratories are well- 
equipped for ocean engineering research. Modern facil- 
ities and instrumentation are available for work in 
ocean hydrodynamics, structures, sells, saline water 
conversion, underwater acoustics and nuclear engineer- 
ing. Numerous supporting laboratories are also avail- 
able throughout the college. 

'I' he university offers the following degrees: 

Master of Science in Engineering. The program lead- 
ing to the degree of M. S. is not fixed but is developed in . 
conferences between the. student, the graduate faculty of 
the department in which the student elects to receive his 
degree, and a member of the ocean engineering commit- 
tee. Administrative procedures are handled through the 
graduate advisor of the department. The M.S. degree 
requires at least 30 semester hours of work beyond "the 
B.S. degree, six hours of which are usually for a thesis. 

Doctor of Philosophy in Engineering^ The program 
leading to the degree of Ph. D. is worked out between the 
student, a member of the ocean engineering committee 
and the departmental Committee on Graduate Studies. 
Students seeking this degree are expected to have well- 
developed ideas about their goals in graduate study, and 
to a large extent the Ph. D. program is adjusted to the 
student's interests consistent with general requirements 
of the university. 

■ The ocean engineering program at The University of 
Texas at Austin is interdisciplinary and combines a ba-. . 
sic knowledge of the ocean with engineering specialties 
for ihe utilization "of the resources of the sea and its 
boundary. The program is based on a number of core 
courses with specific coastal and marine applications 
and supporting work with application to oceanic systems. 
Study in ocean engineering provides a balanced program 
including course work, individual study and research* 
By electing courses from across departmental lines, in- 



UNDERGRADUATE 



CE 377K. 21 
MET 376 

GRADUATE ' 

CE 380P. 1 
CE 380P. 2 . 
CF 380P. 3 
CE 380P. 4 

CE 385K. 1 

CE 385K.2 

CE 394. 1 

CE 394. 2 

CE 397. 22- 

CE 397. 52 
CE 397. 172 



Introductory Ocean Engineering 
Physical Oceanography 



Ocean Waves and Tides 
Coastal Engineering 
Estuarine Engineering 
Functional Design of Coastal 

Structures 
Water Resources — Properties, 

Supply and Treatment 
Water Resources Stream and 

Estuarine Analysis 
Interaction of Soils and Structures 

- Selected Problems 
Interaction of Soils and Structures 

- Methods of Analysis 

Special Studies in Ocean Engineer- 
ing 

Marine Science for Engineers 
Marine and Water Transportation 



DEPARTMENT OF ELECTRICAL ENGINEERING 



UNDERGRADUATE 



EE 379. 14 



GRADUATE 

EE 381J 

EE 384L. 1 
EE 3B4L. 2 
EE 397K. 32 



Introduction to Engineering 
Acoustics 



Random Processes in Physical 

Systems 
Waves in Material Media 
Electrical Geophysics 
Engineering Acoustics 



DEPARTMENT OF MECIIANICAL ENGINEERING 



UNDERGRADUATE 



ME 379M, 14 . Problems in Ocean Engineering 

GRADUATE 



ME 385Q. 2 Engineering Acoustics - Acoustical 

Field Theory 



134 



MP: 385Q. 3 Rngineering Acoustics - Ocean To obtain further information, address all inquiries 

Sound Propagation directly to: 
ME 385Q. 4 Kngineering Acoustics - Underwater 

Signaling . * Dr. .lames E, Dailoy 

MIC 389Q. 4 Similitude and Alodel Design Department of Civil Knginoering 

The University of Texas at Austin 

DEPARTMENT OK PCTROl.EUM KNGINEKRING * Austin, Texas 78712 

GRADUATE 



PE 383, 2 Advanced Well-logging and 

,^ Correlation 
PE 383,4 Offshore Drilling and Production 

Operations 
PE 383. 6 Rock Mechanics I 

PE 383.8 Rock Mechanics 11 



The instructional staff for the courses listed above ^ 
consists of. the following: 

DEPARTMENT OF AEROSPACE ENGINEERING AND 
"ENGINEERING MECHANICS ~~ 

Bertin, .J.J., Ph.D., Associate Professor 
Hickox, C.E., Ph.D., Assistant Professor 
Alack, L. R, , Ph. D. , Associate Professor 
Tapley, B. D. , Ph.D., Professor and Chairman 



DEPARTMENT OP ClffCMICAL ENGINEERING 

Brock, J,R. , Ph.D., Professor 
\Vi5sler, E, H. , Ph. D. , Professor 



DEPARTMENT OF CIVIL ENGINEERING 

Armstrong, N, E. , Ph.D., Associate Professor 
Dafley, J.E. , Ph.D.. Assistant Professor 
Fruh, E.G., Ph.D., Associate Professor 
Gloyna, E, F. , Dr. Ei^. , Dean, Professor and 

Director, Center, for Research in Water Resources 
■ Jehn, K, IT, , M.S., Professor and Director, 

Atmospheric Science , 
Koschmieder, E, L. . Dr. Rer. Nat., Associate 

Professor , ' 

Malina, J.F., P|'", D., Professor and Director, 

Environmental Health Engineering Laboratories 
Masch, F,D., Ph. D. , 'Professor 
Matlock, H, , M.S., Chairman and Professor . 
Moore, W,L. , Ph.D., Professor 
Reese, L, C, , Ph.D., Professor 
Smith, N,, Ph. D. , Assistant Professor ^' 
Wagner, N.K. , Ph.D., Associate Professor 
Walton, CM., Ph. D. , Assistant Professor 
Wright, S,G., Ph,D., Assistant Professor, ^ 



DEPARTMENT OF ELECTRICAL ENGINEERING -^ 

Bostick, F. X. ,.Ph. D., Professor 
Gregg, W,D. , Ph.D., Associate Professor 
Hixson, E.L. , Ph.D., Professor 
Straiton, A. W. , Ph.D., Professor 



DEPARTMENT OF MECHANICAL. ENGINEERING, 

■ Carter, W,J., Ph.D., Professor 
Helfinstine, R.A„, PhD., Assistant Professor 
Schmidt, P. S. , .Ph. D. , Assistant Professor 

DEPARTMENT OF PETROLEUM ENGINEERING 

Gray, K«E., Ph.D., Chairman and Professor 

.lessen, F. \\^ , Ph.D., Professor . 

Plrson, S,J., D.Sc. , Professor ■ . 



THE UNIVE1?SITY OK TEXAS 
THE M A R I NE li lOM E i3 1 C A L I NST I T U T ^^ 
Galveston, T(?xais 77550 . 

The Marine Hiomedical Institute (Mlitj is a major unit 
of the UniverbMty of Texas Medical H ranch (UTMB), Gal- 
veston, Texas. Its activities are housed in approximately 
70, (JOO square feet of space on the University of Texas 
Medical Branch campus and in the Sealy-Smith Profes- 
sional Building, Representatives from, the following spon- 
soring institutions niake up a coordinating committee 
which advises the director regarding the formulation of 
the Marine Biomedical Institute's programs: The Univer- 
sity of Texas Medical School at San Antonio; Lamar Uni- 
versity, Beaumont; The University of Texas Southwestern 
Medical .School at DaHas; Galveston College; Brazosport 
Junior College; University of Houston; College of the 
Mainland, Texas City; University of Texas at Austin; 
Rice University, Houston: and Texas Technological Uni- 
versity, Lubbock, 

The institute offers doctoral and post-doctoral training 
in the marine biomedical sciences to selected students. 
Degrees are conferred by the sponso'ring institutions upon 
sati.sfactorily meeting their requirements. No formal 
courses are offered. Graduate training is given accord- 
ing to tlie individual requirements of the student and co- 
mensurate with the academic' requirements of the spon - 
soring institution. 

The facilities also include a 135 -foot research vessel, 
the Miss Freeport , equipped to support 24. di ver-scieri- ■ 
tists in open ocean and the PC-8 , a Perry submarine 
capable of accommodating two observers and an operator 
for sustained operations at depths to 1, 000 feet. 

The institute's activities include programs in compara* 
tive neurobiology,, cardiovascular control, biomedical 
engineering, marine biochemistry, programs in earth and 
the planetary sciences and the .Flower Gardens Ocean Re- 
se'arch Center, Plans are being. made for the erection of 
a fixed platform above the surface of tile water on a coral 
reef in the Gulf of Mexico adjacent to Galveston Island. 
Extensive research is being conducted on the coral reef 
at the present time using the Miss Freeport , 

The instruction staff consists of: 

Wolf, Stewart, M, D. , Director of MBI; University of 
Texas Systen^ Professor of Medicine; Professor of 
Medicine and of Physiology, The University of Texas 
Medical Branch at Galveston, 

COMPARATIVE NEUROBIOLOGY Dl VISION 

Blankenship, James, Ph. D, , Assistant Professor of 

Physiology, UTMB 
Coggeshall, Richard E. , M. D. , Chief, Ultrastructure 

Section, MBI; PiX)fessor of Anatomy, UTMB 
Feinstein, Robert, Ph. D, , Assistant Professor of 

Bioengineering (Physiology), UTMB 
Maber, Bernard, Ph. D. , Chief, Biochemistry Section,- 

MB[; Associate Professor of Biochemistry, UTMJi 
Kittredge, James S. , Ph. D. , Chief, Comparative Mar 

ine Biochemistry and Pharmacology Section, MBI; 

Professor of Biochemistry, UTMB 
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Pinsker, Fiarold, Ph.D., Assistant Profossor of 
Physiology, UTMH 

Stonp, li. LowcU, Vh, IX , C'mcf, Ci rdiovnscu la r Con- 
trol Section, MHl; Research Professor of Physiology, 
UTMB 

Sutlle, Andrew D. , Jr. , Ph. D. , Professor of Nuclear 
Chuniistry and Biophysiea (Radiolog>-). UTMI3 

Willis, William U. . Jr., D. , Ph. 1). . Chiof, Comp- 
arative Ncurohiolojty IJiviaion, MHI; I^rofessor of 
Physiology and Anntomy, UTMH 

ISAirril AMJ PLANKTAKY SCIKXCKS MlVISiON 

iJorman, James, Ph. IJ, , Professor of Geophysics 

Kwing. Maurice, Ph.D., Chief, Karth and PlaneU.ry 
Scif^nces Division, Wil;. PTOfossor of Gcosciences' 
UTAH? 

Latham, Gary V. , Ph. D. , Professor of Geophysics, 
UTMB 

Matumoto, Toaimalu, Ph. 13. , Senior Research Sci- 
entist, UTMH 

Nakamura, Yosio, Ph.D., Senior Reseach Scientist, 
UTMJ3 

Watkins, Joel, Ph. D. , Professor of Geophysics, 
UTMB 

Worzol, J. Lamar, Ph. l!). , Deputy Chief, Karth and 
Planetary Sciences Division, MBI; Professor of 
Geophysics, UTMU 

Ff.OWKf{ GARDENS OCiuAN RKSKARCH CJ':P<TER 

•Aide rice, J. Robert 
Bowman, Dennis 
Covington, James O. 



TKXAS A & M UNIVliltSITY ' 
College Station, Texas 77843 

Texas A & M University's major marine facilities are 
located on the main campus at College Station and at the 
Mitchell Campus and Fort Crockett in Galveston. 

The university's Departments of Oceanography and Me- 
teorology are housed in a new 12-stoiy building on tlie 
main campus. This well-equipped teaching and research 
complex is complemented by a staging and docking facili- 
ty at the Mitchell Campus n Pelican Island, Galveston. 
The Oceanography Department operates the IBO-foot re- 
search vessel R/V Alamtnos , the 36-foot R/V La Mer 11 ' 
and the llQ-fo^ TR/V Kasidnh . Texas A & M University 
has been aelectcd to receive a new $3.5 million oceano- . 
graphy research vessel to be built for the Navy. The new 
vessel, 165 feet long and accommodating 28 persons, 
is expected by winter, 1974, 

- A new wing to the Biological Sciences Building provides 
additional laboratory' facilities for biology and wildlife and 
fisheries sciences. Cooperative programs exist id pro- 
vide field latjoratories for students and faculty. For ex- 
ample, the Department of Fisheries and Wildlife Sciences 
is working with Houston Lighting and Power Co. to study 
problems associated with new and existing power gener- 
ating plants. 

The Knvironmental Engineering Division of the Civil 
Engineering Department carries out a broad teaching and 
research program with particular emphasis in estuarine 
water quality. The division operates a field laboratory 
on Galveston Bay and facilities at tlie Water Reclamation 
Center in Dallas. A v/ell-equipped laboratory on the 
College Station campus supports the field programs. Tiie* 
division operates three research vessels which dock at 



thc' field laboratory. The 5 6 -foot R/V Excellence , ihe 
B2-fool R/V Du<>t and the 50-foc. U/V Mariner . 

The division's research prog jm includes nnalytica} 
water quality models for coastal and estuarine areas, 
evaluation of pollutant and quality parameter mass bal- 
ances in coastal aquatic systems, water quality manage- 
ment methods, reaeration, hazardous materials control, 
advanced waste treatment, and water reclamation. 

The Hydromechanics Laboratory of the Coastal and 
Oc(ian Engineering Di^^isicn of Civil Engineering was est- 
abHshed in February, 1969, to study the major Gulf Coast 
bays and estuaries. The laboratory has facilities for 
research and teaching, including large, equipped wave 
tanks, wave -sediment basins, recirculating flumes and 
wave/current flumes. 

The Center for Dredging Studies was esiablislied in 
June, 1968, in response to renewed interest in gi-eater 
utili7-ation and exploitation of minerals from the ocean 
floor and increased dredging activities in estuaries and 
of fs ho re. 

The Mitchell Campus of the Moody College of Marine 
Sciences and Maritime lU>sources occupies 100 acres of 
land on PoUcan Island in Galveston Bay. Current facili- 
ties include two new buildings, a staging and storage faci- 
lity for Uic. Department of Oceanography, and wharfage for 
. the 473-foot, 15,000-ton, Texas Maritime Academy 
training ship T/S Texas Clippr^r as well as the fleet of 
Texas A & M oceanographic vessels. An $8 million 
building program will include a dormitory -dining facility, 
a library building and a marine sciences teaching and re- 
search complex. 

Vessels available .at the Moody College for student 
training and research are the 30-foot Cheetah and the 
30 -foot Mavoureon. 

The Fort Crockett portion of the Moody College is lo- 
cated on Galveston Island on one-and-one-half acres of 
land and provides 56,000 square feet of space in a three- 
story building for research and teaching in the Department 
of Marine Sciences. 

The following degrees are .offered (degrees granted in 
parenthesis); 

H. S. in Marine Sciences (Proposed). This degree pro- 
gram is oriented toward the student who desires a solid 
edULation in marine sciences that is general in approach 
and field-oriented. Option programs to provide speeiali- " 
zation in fisheries and marine biology are in preparatinn. 

J^ll Marine Science majors must take. 29 required 
science and matbomatic courses as prerequisites. Also 
required are 24 semester hours in the humanities and 
social sciences as well as 12 hours of electives. 

13. S. in Marine Transportation. The license-oriented 
academic programs consist of two semesters for four 
years and throe summer training cruises. The cruises 
are about 10 weeks in duration and are taken aboard the 
T/S Texas Clipper , a former passenger-cargo liner, 473- 
feet long and 15, 000 tons, provided by the Maritime Ad- 
ministration. Clnsses are conducted aboard ship, and 
each student performs duties which supplement llicore- 
tical studies ashore. 

The Texas Maritime .Academy entered its first class 
in 1962, as the fifth, state maritime academy of the United 
States. Departments in the Texas Maritime Academy rely 
heavily on the activities of the Galveston, Houston and 
Texas City port areas as laboratory and technical teaching 
environments to supplement classroom work/ \ 

Two degree courses of study are offered--M«rine Engi- 
neering and Marine Transportation. Each degree plan 
consists of four years of college and professional educa- 
tion. 

Upon successful completion of the course of study and 
tliree training cruises, the license-option graduate re- 
ceives a Haclielor of Sciencje degree from Texas A u M 
University in marine engineering or. marine transportation, 
In the license option the degree qualifies the graduate to 
take the U. S. Coast Guard examination for third mate or 
third assistant engineer in the U. S. Merchant Marine, 
Graduates, where qualified, also earn a commission as ' 
ensign, U, Si Naval Reserve. 

The Department of Marine Engineering offers a pro- 



gram in theoretical and applied onf/inoering technology re- 
lated to the design. and operation of shipboard and offshore 
engineering power and auxiliary systems. Tho Depart- 
ment of Marine Transportation presents curricula and 
instruction leading to an understanding of seaborne com- 
merce and traffic, with an emphasis on the safe naviga- 
tion of the vessel, logistic requirements, communication, 
cargo handling and seamanship. (14) 

M.S. in Biology, Botany, Microbiology or Zoology 
(marine emphasis). Students who are candidates for an 
M.S. flegree are required to obtain practical experience 
in some phase of marine biology and to demonstrate com- 
petence by satisfactorily completing a comprohensivc ex- 
amination and a thesis project. Kach student is required 
to satisfactorily complete 32 hours of course work, eight 
of which will be credited for successfully completing an 
acceptable research thesis. {'A) 

Ph.D. in Biology, Botany, Microbiology or Zoology 
(marine emphasis). Students are required to obiain prac- 
tical research experience in areas of marine emphasis. 
Though there are no absolute course requirements, each 
doctoral candidate is expected to complete at least 96 
semester hours above a B. S. (B. A. ) or 64 semester hours 
beyond an M. S. (M. A. ). To qualify for the preliminary 
examination, the student must satisfy the language work, 
excluding dissertation research credits. The examination 
is both oral and written unless otherwise recommended 
and approved. Following completion of the preli;';inary 
examination, the student pursues a dissertation Pir'oblem 
to demonstrate his capability for independent research. 
(4) 

M. M in Civil Engineering with a program in coastal 
and ocean engineering or environmental engineering. The 
Master of Engineering degree requires a minimum of 36 
semester hours of which one third is taken in fields other 
than the major field. A thesis is not required. With these 
exceptions, requirements are the same as those for the 
Master of Science degree, (3) 

iM. S. in Civil Engineering with a program in coastal 
and ocean engineering or environmental engineering. The 
Master of Science degree program requires a minimum 
of two full semesters of approved courses and research 
(32 semester hours). This requirement is oi*dinarily met 
hy completing at least 24 hours of course work and up to 
eight hours of research. A thesis embodying original 
work is required. The student is required to pass a final 
examination, covering his graduate-programs, which is 
administered by the student's graduate committee and may 
be either written or oral. (3) 

Ph. D. in Civil Engineering with a program in coastal 
arid ocean engineering or environmental engineering. The 
doctoral degree program requires a minimum of six full 
semesters of acceptable advanced study (96 hours of re- 
search and formal courses above a bachelor's degree). 
To qualify for the preliminary examination, the student 
must have completed all but approximately six hours of 
the formal course work on hirf degre^c program excluding 
dissertation research credits. The examination is both 
oral and written unless otherwise recommended and ap* 
proved. Following completion of the preliminary examina* 
tion, the student pursues a dissertation problem to demon- 
strate his capability for independent research. (9) 

B. S. in Wildlife and Fisheries Sciences with an option 
in wildlife ecology - natural history, fisheries ecology - 
aquaculture or teaching - museum science. Entering 
freshmen enroll. in a program of two semesters of basic 
courses. At the beginning of the sophomore year, the 
student selects one of the three options. The junior and 
senior years are oriented toward specialization in the 
option selected. 

Emphasis is on programs which arc designed to train 
individuals in the science of wildlife and fishery manage- 
ment and ecology, aquaculture and mariculture: for re- 
search in the ecology, systematics, zoogeography and 
general science, conservation of natural resources, bio- 
logy, and zoology, and for positions as exhibit specialists, 
curators and allied work in museums and nature centers. 
(56) 

M. Agr. in Fisheries Science or Wildlife Science. 
Approximately 12 of the 36 required credit hours are 



taken outside the student's option. Each candidate is 
normally required to prepare one or more written reports 
in addition to papers required as part of regular course 
work. The reports are expected to be of a scholarly 
nature and may carry up to four hours of credit. (5) 

M. 5. in Fisheries Science or Wildlife Science. Students 
who are candidates for an M.S. degree are required to 
obtain prnctical experience in some phase of wildlife or 
fisheries science and to demonstrate competence hy satis- 
factorily completing a comprehensive examination and a 
thesis project. Each student is required to satisfactorily 
complete 32 hours of course work, eight of which will be 
credited for successfully completing an, acceptable re- 
search thesis. (12 ) 

Ph. D. in Fisheries Science or Wildlife Science. Stu- 
dents are required to obtain practical research experience 
in areas of fisheries science or wildlife science emphasis 
Though there are no absolute .course requirements, each 
doctoral candidate is expected to complete at least 96 
semester hours above a B. S. (B. A. ) or 64 semester hours 
bi?yond an M. S. (M. A. ) . To qualify for the preliminary 
examination, the student must satisty the language re- 
quirement n.nd complete all but approximately six hours of 
his formal course work, excluding dissertation research 
credits. The examination is both oral and written unless 
otherwise recommended or approved. FoUowini? "-Jomple- 
tion of the preliminary examination, the student puruues 
a dissertation problem to demonstrate his capability for 
independent research. (3) 

M. 3. A. with speciali?.ation in marine resources ma - 
nagement, ]''or students with no undergraduate background 
in business administration the curriculum consists of 60 
hours, 24 of which represent preprofessicn al course work. 
Undergraduate business majors may waive part or all of 
the latter. The student takes the core courses of the M. 
I^, A. curriculum plus 15 hours of marine-oriented busi- 
ness courses d€»5cribed in the M.S. curriculum. In addi- 
tion, he may elect three hours of course work in a marine- 
related discipline, 

M.S. with special'ization in marine resources manage - 
ment . The basic curriculunTconsists of 36 hours cf course 
work. Of this 15 hours are in business administration 
subjects, focusinjjf on various aspects of marine resources 
management. Fifteen hours consist of courses in one or 
more of the supporting disciplines. The remaining six 
hours involve an internship with :v "i^^^'inc -oriented organi- 
zation culn:^inating in a thesis. Students with little or no 
prior knowledge in business administration subjects will 
be required to take six to nine hours of preparatory course 
work. Fifteen hours of course work in marine-related or 
other supporting disciplines are included. 

M. S. in Oceanography^ A minimum of two full semes- 
ters of approved courses and research (32 semester 
hours) are required for the Master of Science degree. 
Ordinarily the student devotes the major portion of this 
time to work in one field or two closely related fields. 
Other work is in supporting fields of interst. Generally, 
not less than one-third of the course work, excluding re- 
search, is taken in-one or more fields outside the major 
field. 

Specialization may be undertaken for both the M.S. and 
Ph. D. degrees in biological, chemical, geological, meteo* 
rological and physical oceanography. An effort is made 
to maintain a balance between the biological, chemical, 
geological and physical aspects of oceanography both in 
teaching and research. (10) 

Ph. O/ in Oceanography . To qualify for the preliminary 
examination, the student must have satisfied the language 
requirement and have completed all but approximately six 
hours of the formal course work on' his degree program, 
excluding dissertation research, credits. The examination 
is both oral and written unless otherwise recommended 
or approved. Following completion of the preliminary 
examination, the student pursues a dissertation problem 
to demonstrate his capability for independent research. ' 
(10) 



The following courses are offered in conjunction with 
the above programs: 



IJNDKKGUADUATK 



lUo 
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Invcrtobrato /^oology 


3 
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113 


Introductory Hiolo^^y 


3 
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114 


Introductory Biology 


3 


Hio 


123 


Introductory Biology Laboratory 


1 
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Introductory Biology Laboratory 
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Life Science 
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Hio 
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Organic Evolution 
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Hio 
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lnvert(?brate ICcology 
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Biology of the Algae 
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4 
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436 
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Marine Biology 
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Aquatic Biology 
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The Biology of Man's Environment 
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Seminar in Biology . 
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Biological Problems 1 
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Chemistry of Environmental Pollution 


3 


c. 
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Water and Sewage Treatment 
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C. K. 
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Kluid Dynamics 
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C. K. 
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Fluid Dynamics Laboratory 


1 


c. 
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Water Resources Engineering 


2 


C. R. 


402 


W^ater Supply and Sewage Practice 
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Sanitary Design 


3 
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Sanitation and Public Health 
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Hydraulic Engineering 
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Hydrodynamics 
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Hyd rology 
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1 
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Problems 1 


-3 
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Marine Geography 


3 


Geog. 
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Geography of the Sea 


3 
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Geography of the Pacific Basin 


3 
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Physical Geology 


4 
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Historical Geology 
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Gcol. 
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Invertebrate Paleontology 


3 
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Micropalcontology 


3 
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Advanced Engineering Geology 


4 
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315 


Evolution of Continents and Ocean 
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. 3 
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Engineering Analysis 


Mar. E. 
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Engineering Mechanics 1 


3 
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Basic Operations - Summer Cruise 


4 
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Introduction to Marine Operations 


3 
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206 


Engineering Mechanics 11 


3 
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Electricity and .Magnetism 


4 
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Mechanics of Materials 


3 
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Kinematic Drawing 


1 
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Strength of. Materials Laboratory 


1 
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Intermediate Operations - Summer 
Cruise 


4 
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Fluid Mechanics and Heat/rransfeV 


3 
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Marine Thermodynamics 


3 


Mar. E. 
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Marine Thermodynamics 


3 
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Marine Refrigeration and Air Condi- 
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3 
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Electrical Circuits 


4 
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Electrical Machinery 


4 
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Engineering Computation 


3 
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Advanced Operations - Summer 
Cruise 


4 
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Nuclear Propulsion i . 


3 
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Diesel Engineering 


3 
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Marine Steam and Gas Turbines 


3 
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Steam Generators 


3 
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Nuclear Propulsion 11. 


3 
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Ship Automation 


4 
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Engineering Laboratory I 


1 
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Engineering Laboratory 11 


1 
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Problems i- 


■4 
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Field Methods in Marine Sciences 


3 


Mar.S. 
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Coastal^one Environments 
Marine ^IdSiogy 


3 
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420 


3 


Mar. S. 
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Marine Invertebrate Zoology 


4 


Mar.S. 
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Developmental Biology of Marine 
Organisms 


4" 
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481 


Seminar 


1 


Mar.S. 
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Problems i- 
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Mar. T. 
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Ocean Transportation 1 


4 


Mar.T. 
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Marine Cargo Operatiois 1 


3 


Mar.T. 


304 


Ocean Transportation H 


3 


Mar.T. 
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Marine Law I 


3 
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Ocean Transportation HI 


3 
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Marine Cargo Operations 11 


3 
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3 
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Problems 1 


-4 


Met. 
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Introduction to Weather and Climate* 


1 


Met. 


301 


Atmospheric Science 


3 


Met. 
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Weather Reports and Forecasting 


3 


Met. 


305 


General Meteorology 


3 


Met. 


324 


Physical and Regional Climatology 


3 


Met. 


445 


Atmospheric Physical Processes 


3 


Met. 


44G 


Physical Meteorology 


3 


Met. 


463 


Air Pollution Meteorology 


3 


Met. 


467 


Marine Meteorology 


3 


Met. 


481 


Seminar 


\ 


Met. 


■ 485 


Problems 1 


-3 


Naut. 


103 


Nautical Orientation 1 


0 


Naut. 


104 


Nautical Orientation 11 


0 


Naut. 


200 


Basic Communications, Navigation 








h Seamanship 


4 


Naut. 


201 


Naval Architecture I 


3 


Naut. 


202 


Naval Architecture 11 


2 


Naut. 


203 


Seamanship' I 


3 


Naut. 


204 


Terrestrial Navigation 


3 


Naut. 


300 


Intermediate CommunicationSi Navi- 








gation, and Seamanship 


4 


Naut. 


301 


Seamanship 11 


3 


Naut. 


302 


Seamanship HI 


2 


Naut. 
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Celestial Navigation 


3 


Naut.' 


304 


Electronic Navigation 


3 


Naut. 


400 


Advanced Communications, Naviga- 








tion and Seamanship 


i 


Naut. 


401 


Seamanship IV 


3 


Naut. 


404 


The Navigator 


3 


N. S. 


101 


Naval Orientation and Leadership 


1 


N. S, 
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Naval Ship Systems 


1 


N. S. 


110 


Naval Orientation 


3 


N. S. 


112 


Naval Ships Systems 


3 


N.S. 
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Seapower and Maritime Affairs 1 


1 


N. S. 


202 


Seappwer and Maritime Affairs 11 


1 


N. S. ■ 


213 


Seminar in Seapower and Maritime 








Affairs 1 ' 


1 


N. S. 
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Seminar in Seapower and Maritime 
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1 


N.S. 


301 


Navigation and Operations Analysis 
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N. S. 
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Navigation and Operations Analysis H 
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N. S. 
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Evolution of Warfare I 
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N. S. 
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Evolution of Warfare 11 
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Navigation 
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N.S. 
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Naval Operations Analysis 
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N. S. 


401 


Naval Weapons Systems 


3 


N. S. 
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Principles of Naval Organization and 
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3 


N.S. 
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Amphibious Warfare I 


3 


N. S. 
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Ampliibious W'arfare H 


3 


N. S. 


411 


Naval Organization and Management 


3 


N.S. . 
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Naval Weapons 


3 


O. E. 


300 


. Dynamics of Waves and Structures 


3 


O. E. 


400 


Basic Coastal Engineering 


3 


O. E. 


401 


Measurements in the Ocean 


4 


Ocn. 


205 


Introduction to Ocean Studies 


1 


Ocn. 


401 


Introduction to Oceanography 


3 


Ocn. 


403 


Tides, Waves, Currents, Ice 


3 


Ocn. 


410 


•Introduction to Physical Oceanography 
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Ocn. 


420 


Introduction to Biological Oceano- 
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Ocn. 


430 


Introduction to Geological Oceano- 








graphy 
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Ocn. 


440 


Introduction to Chemical Oceano- 
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R.P. 


301 


Outdoor Recreation 
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R. P. 


316 


Wilderness Recreation Management 


3 


U. P. 


375 


Conservation of Natural Resources 


3 


R. P. 


460 


Development of Recreation Resources 


3 


Stat. 


406 


Statistical Methods 


3 


V. Mi. 


406 


Aquatic Animal Microbiology 


4 
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Viruses of L.&!)or&t ory » Msrinc &nd 




E c oti . • 
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Regional Inconie A c count ing 


3 
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Aquatic Entomologv 
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Fish 


3 


Fin. 


670 


Planning, Progra m m i ng, l?ucigoting 




w, v. S. 
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C'onsp rvQt ion cind Msnsgftmcnt of 








Systoms 


3 






Fishes 


3 


CiOQP 


610 


Geography of Water Transport 


3 


w rr c 
W . r . o. 


311 


Icthyology 


q 
o 


k.ifJOg. 


619 


A'lan 's I mpa ct on His Envi ronment 




W. F. S. 


312 


Icthyology* 


3 


CiCOg. 


620 


Alan and Nnture 




AV. S. 


400 


Fisheries Survey 


4 


Gcog. 


6*'6 


River Basin Dovelcpment 


3 


W. F. S. 


403 


Animal Ecology 


3 


Geog. 


627 


Coastal Geomorphol ogy 




W. F. S. 


408 


Techniques of Wildlife Management 


3 


Gcog. 


641 


Exploration and [discovery 
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O 


W. F. S. 


410 


Conservation and Management of 




Geog. 
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Exploration and Discovery H 


O 

o 






I^'ishes 


A 


Geo!. 


618 


Sedimentation 


3 


W. F. S. 


414 


Lininology 


Q 
O 


Gcol. 


odd 


Stratigraphy 


3 


W. S. 


416 


Animal Population Dynamics 


3 


Geol. 


650 


Pa leo ecology 


3 


W. F. S. 


417 


Biology of Fishes 


3 


Gool 


662 


Sediment at ion 




W. F. S. 


418 


Fisheries Population Dynamics 


3 


Geol. . 


681 


Se mina r 


1 


W. F. S. 


420 


Ecology for Teachers 


3 


Geol. 


085 


Problems 


1-G 


W. F. S. 


423 


Aquaculture 


3 


o eol. 


691 


Research 


■ 1 ♦ 


W. F. S. 


485 


Wilalife Problems 


1-3 


Geop. 


604 


Marine Geophysics 


4 












661 


Marine Resources Management 


3 










Mgmt' 


662 


Marine and Coastal Zone Law 


3 


GRADUATE 






Met. 


625 


Applied Climatology 


3 










Met. 


645 


Cloud and Precipitation Physics 


3 


An. Sc. 


.606 


Microbiology of Foods 


3 


Met, 


656 


Tropical Meteorology 


3 


An. Sc. 


608 


Seafood Preservation and Processing 


4 


Met. 


665 


Micromcteorology 


3 


Arch. 


601 


Environmental Des ign 


6 


Met. 


676 


Hydromoteorology 


3 


Arch. 


602 


Environmental Design 


6 


Met. 


681 


Seminar 


2 


Arqh. 


613 


Urban Design I 


3 


Met. 


685 


Problems 


1 » 


Arch. 


614 


Urban Design 11 


6 


Met. 


691 


Research 


1 < 


ArcJi. 


615 


Urban Design III » 


6 


Ocn« 


603 


Sea Laboratory Techniques 


1 


Arch. 


616 


Urban Design IV 


6 


Ocn. 


608 


Physical Oceanography 


4 


Arch. 


685 


Problpms 


1-6 


Ocn. 


609 


Physical Oceanography 


3 


Biol. 


608 


Ph voolonv 


4 


Ocn. 


61 1 


Theoretical Physical Oceanography 


3 


Biol. 


612 


Biology of Estuarine Organisms 


3 


Ocn. 


614 


Dynamics of the Ocean and Atmosphere 3 


Biol. 


627 


Ilelminthology 


4 


Ocn. 


615 


Long Waves ^and Tides 


4 


Biol. 


630 


Protozoology 


4 


Ocn. 


616 


Theory of Ocean Weaves 


3 


Biol. 


637 


Marine Botany 


4 


Ocn. 


617 


Theories of Ocean Circulation 


3 


Biol. 


651 


Mycology 


4 


Ocn. 


618 


Underwater Sound 


3 


Biol. 


653 


Zoo tie ocraohv 


3 


Ocn. 


620 


Biological Oceanography 


3 


Biol. 


660 


Aquatic Ecology = 


1 


Ocn. 


622 


Analysis of Benthic Communities 


3 


Biol. 


662 


Biology of the Mollusca 


4 


Ocn. 


623 


Marine Zooplankton 


3 


Biol. 


663 


Biology of the Crustacea 


4 


Ocn. 


624 


Marine Phytoplankton 


3 


Biol. 


665 


Invertebrate Zoology 


4 


Ocn. 


625 


Deep-Sea Pelagic and Demersal 




Biol. 


667 


Physiology of Host-Parasite Systems 


3 






Fishes 


3 


Biol. 


668 


Biology of Invertebrate Symbioses 


4 


Ocn. 


626 


Organic Cycles of the Sea 


3 


Biol. 


681 


Seminar 


1 


Ocn. 


631 


Geological Oceanography 


3 


Biol. 


685 


Problems 


1-6 


Ocn. 


633 


Carbonate Sediments I 


2 


Biol. 


691 


Research 


I-*- 


Ocn. 


634 


Carbonate Sediments H 


3 


C. E. 


603 


Stream Quality 


3 


Ocn. 


635 


Techniques in Geological Oceano- 




C. E. 


605 


Expe r ini ental Analysis in Environ- 








graphy 


4 






mental Engineering 


3 


Ocn. 


636 


Marine Biostratigraphy 1 


3 


C. E.. 


606 


Design of Waste Water Treatment 




Ocn. 


637 


Marine Biostratigraphy 11 


3 






Systems 


3 


Ocn. * 


638 


Simulation Techniques 


4 


C. E. 


609 


Simulation of Water Resources 




Ocn. 


639 


Lithpphycology 


3 








3 


Ocn. 


640 


Chemical Oceanography 


3 


C. E. 


610 


Industrial Wastes 


3 


Ocn. 


641 


Chemical Oceanography 


3 


C. E. 


611 


Design of Potable and Industrial 




Ocn. 


643 


Geochemistry of the Ocean 


3 






Water Systems 


3 


Ocn. 


644 


Isotope Geochemistry 


3 


C. E. 


627 


ITvdroloffv 


3 


Ocn. 


646 


Quantitative Marine Biochemistry 


3 


C. E. 


628 


I'ly d raulic Engine ering 


3 


Ocn. 


651 


Meteorological Oceanography 


3 


C. E. 


629 


Hydi'aullcs of Cpen Channels 


3 


Ocn. 


652 


Ocean Boundary Layer Problems 


3 


C. E. 


637 


pirjpl ine CnnQtrnnfinn 

-I- l|Jv;i.itIv* V,U11*3L1 U^LIUll 


2 


Ocn. 


653 


Synoptic Physical Oceanography 


3 


C. E. 


664 


Water Resources Development 


3 


Ocn. 


681 


Seminar I 


1 


C. E. 


675 


Coastal Eneiiieering I. 


3 


Ocn. 


682 


Seminar if 


1 


C. E. 


676 


Ocean Engineering 


3 


Ocn. 


685 


Problems 


1-4 


C. E. 


677 


Coastal Engineering II 


3 


Ocn. 


691 


Research 


H 


C. E. 


678 


Hydromechanics 


3 


Pol. S. 


632 


International Law 


3 


C. E. 


679 


Theory of Fluid Mechanics Models 


2 


R. P. 


650 


Recreation Resource Development 


3 


C. E. 


680 


Civil Engineering Computer Systems 


3 


V. M. 


660 


Diseases of Marine Invertebrates . 


. 4 


C. E. 


681 


Seminar 


1 


V. M. 


• 661 


Diseases of Fish 


4 


C. E. 


682 


Coastal Sediment Processes 


3 


W. P. s. 


605 


Systematic Icthyology 


3 


C. E. 


683 


Estuary Hydrodynamics 


3 


W. F. S. 


609 


Wildlife Research Methods 


3 


C. E. 


685 


Problems 


1-6' 


W. F. S. 


611 


Estuarine Ecology 


4 


C. E. 


686 


Offshore and Coastal Structures 


3 


W. P. S. 


613 


Field Studies of Shore and Estuarine 




C. E. 


687 


Marine Foundation Engineering 


3 






Fishes of the Gulf of Mexico 


4 


C. E. 


688 


Marine Dredging 


3 


W. F. S. 


615 


Mariculture 


4 


C.E. 


691 


Research' 


1 + 


W. F. S. 


681 


Seminar 


1 


Econ. ■ 


621 


Regional Science I 


3 


W. F. S. 


685 


Problems 


2-6 


Econ. 


622 


Regional Science 11 


3 


W. P. S. 


691 


Research 


1 + 
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The instructional staff for the courses listed above ' MAHINK KNGIXEEniNG (Galveston) 

consists of the following: 

Crosby, Gary, M. S. » Associate Professor and Head 
ANIMAL SCIICNCK Marcontell, James* M.S., Assistant Professor 

Moore, John, R. S, , Lecturer 
Carpenter, Zerle L. , Ph. D. ,■ Professor Tormollan, Krancis, M.S., Associate Professor 

Cobb, Bryant F. Ill, Ph. D. , Associate Professor 

MARI1S!E■SC1E^SCKS (Galveston) 



AHCHITKCTl'nE 

Stogsdill, Russell L., M.Arch. , Assistant Professor 
T3IOLOGY 

Anderson, Jack W. , Ph. I). , Assistant Professor 

Rrown, Sidney O. , Ph.D., Professor 

Cox, IClenor U. , Ph.D., Associate Professor 

Dillon, Lawrence S. , Ph. O. , Professor 

Fife, William P. , Ph. D. , Professor 

Harry, Harold \V. , Ph.D., Associate Professor 

Horvath, Kalman, Ph.D., Assistant Professor 

Kleerekoper, Herman, Ph. D. , Professor 

Kuchnow, Karl, Ph.D., Assistant Professor 

Sweet, Merrill H. , Ph. D. , Associate Professor 

Taber, Willard A., Ph.D., Professor 

niEMlSTRV 

Giam, C. S. . Ph. D. , Associate Professor 

CIVIL KNGINEI-:mNG 

Allison, Uichard C. , Ph.D., Assistant Professor 
Ball, John E. , Ph. D. , Assistant Professor 
Basco, David H. , Ph.D., Assistant Professor 
IBurnett, Neill C. , Ph. D. , Engineering Uesearcli 

Associate ' ^ 

Coyle, Harry M. , Ph. D. , Associate Professor 
Dominguez, Richard P., Ph.D.. Assistant Professor 
Dunlap, Wayne A. , Ph. D. , Associate Professor 
Hann, Roy W. . Jr.. Ph.D.. Professor 
Herbich, John B. , Ph. D. , Professor 
Hughes, J. Martin, M.S., Assistant Professor ' 
James, Wesley P. , Ph. D. , Assistant Professor i \ 
Lowery, L. L. , Jr. , Pli. D. , Associate Professor 
McCoy, Patrick T. , Ph. D. , Assistant Professor 
Schiller. Robert E. , Ph.D., Associate Professor 
.Sp'arr, Ted.M., Ph.D.. Assistant Professor 
Wolf, Harold VV. . Ph. D. , Professor 
Woods, Calvini Ph. D. . Professor 

DAIRY SCIENCE 

Vanderzant. Carl, Ph. D. , Professor 

FINANCE _ - 

Etter, U^ayne E. . Ph.D. Associate Professor 
Phillips, Clinton A. , Ph.D., Professor and Head 

GEOGRAPHY 

Carter, George F. , Ph. D. , Professor 
.Cook, Earl. Ph.D.. Professor and Dean of Geo* 
sciences 

Doran, Edwin B. , Ph. D. , Professor and Head 
Kimber, Clarissa T. , Ph. D. , Associate Professor 
Saunderson, II. C. . Ph. D. , Assistant Professor 

GEOLOGY 

Ahr, Wayne M. . Ph.D.. jA¥sistant Professor 
Mathewson, Christopher C. , Ph.D., Assistant Pro- 
fessor • 

.Scott, Robert B. , Ph.D., Associate Professor 
Tieh. Thomas T. , Ph. D. » Associate Professor 

MANAGEMENT 

Seymour, John L. , LL. M. , Visiting Lecturer 



Aldrich, David V. , Ph, 0. , Associate Professor 

Beckman, Edward, M. I). , Professor 

Clayton, WiUiani H. , Ph, D, , Professor and Dean of 

Moody College of Alarine Sciences and Maritime 

Resources 

Kistler. Ernest, Ph.D., Associate Professor 
McCloy, James, Pli. D. , Assistant Professor 
Park, Tai Soo, Ph.D., Assistant Professor 
Ray, Sammy M., Ph.D., Professor and Head 
Wilson, William B. , Ph. V). , Associate Professor 

MARINE TRANS POUT AT ION AND NAUTICAL S CIENCE 
(Galveston) 

Armstrong, Kobort, B. S.', Assistant Professor 
Fanning, Karl, 13. S., Assistant Professor 
Lane, John, B. S. , Assistant Professor 
McMiillen, U^illiam. B. S. , Assistant Professor and 
Head 

Philbrick, Alfred. M. Ed. , Associate Professor and 
Assistant Superintendent, Master of the T/S Texas 
CI ippe r 

MARKETING 

Gille'spie, Samuel M. , Ph.D., Assistant I^rofessor 

METEOROLOGY ^ 

Das, Phanindramohan, Ph. D. , Associate Professor 
Franceschlni, Guy A. . Ph.D., Professor 
Hnebner. George L. . Jr.. Ph.D., Associate Pro- 
fessor 

Thompson, Aylmer H. , Ph. D. , Professor 

NAVAL SCIENCE 

Hogan, Clarence E. . Colonel, M. S. , Professor and 
Head 

McElroy. James R. , Major, B. A. , Associate l^ro- 
fessor 

Moore, Thomas S. , Lieutenant, B. S. . Assistant Pro- 
fessor 

Page, Dorsie D. . Lieutenant Colonel, B. S. , Associate 
Professor 

Shaff. Terry E. . Lieutenant, B. A. , Assistant Pro-, 
fessor 

NAVAL SCIENCE (Galveston) 

Allen, R. Dean, Lieutenant, B. A. , Associate Profes- 
sor and Head 

Darling. Larry W. , Lieutenant. B. A. , Assistant 
Professor 

Gable, Phillip H. , Chief Machinist Mate. Instructor 
Mullins, Donald W.. Chief Gunners Mate, Instructor 

OCEANOGRAPHY 

Berner, Leo,- Jr. , Ph. D. ♦ Associate' Professor and 

Associate Dean of Graduate College 
Bouma, Arnold H,, Ph.D., Professor 
Bright, Thomas J. , Ph. D. , Assistant Professor 
Bryant, William U. » Ph. D. . Associate Professor 
, Cochrane, John D. , M.S., "Associate Professor 
Darnell, Rezneat M. , Ph. D, , Professor 
El-Sayed, Sayed Z. , Ph. JD. , Associate Professor 
Fahlquist, Davis A. , Ph.D., Associate Professor 
Geyer, Richard A. , Ph.D., Professor and Head 
Ichiye. Takashi, D. Sci. , Professor 
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Jeffrey, I.ela ^]., Ph.D., Assistant Professor 
Nowlin, \Vorth I)., Jr., Ph.D.. Associatf.' Professor 
PpquGgnat, Willis E. , Ph. , Professor 
Poag, C\ Wvlie, Ph.D., Assistant Professor 
Presley, Hilly J. , Ph. D. . Assistant Professor ■ 
Hcid, KobertO. , M.S., FVofessor 
Rezak, Ktchard. Ph.D., Professor 
Schink, David H., Ph.D., Associate Professor and 
Assistant Dean for Research (Geosciences) 
•Sackell, William M. , Ph.D., Professor 
Treadwell, T. K. , Jr., M.S., Instructor 
Vastano, Andrew C. , Ph.D., .Associate Professor 
Wormulh, John H. , Ph.D., .Assistant I'rofessor 

KECPKATION AND PAHKS 



Gunn. Clare A., Ph.D., J'rofessor 

llanna, John W. , R. S, , Instructor 

Sessonis, Douglas H. , I'h. D. , Professor 

Van Doren, Carlton S. , Ph. D. , Associate Professor 

STATISTICS 

Preund, Rudolf .1. , Ph. D. , Professor 

V ETE R IN A R Y A1 1 CU OB 1 0 1 .QOY 

Sparks, Albert K. , Ph. D. , Professor 

Lewis, Donald II., Ph.D., Assistant Professor 

WILDLIPE AND FISHEKIKS SCII^NCES 

Qnttenden, Mark, Ph. I). , Assistant Professor 
Clark, William J. , Ph. D. , Associate Professor 
Noble. Richard, Ph.D., Assistant Professor 
Reimer, Rollin. Ph. D. , Assistant Professor 
Slrawn, R. , Kirk, Ph.D., Professor 
Teer. James G. , Ph.D.. Professor and Head 

To obtain further information, address all inquiries 
directly to; 

Registrar 

Texas A A. M University 
College Station, Texas 77843 



TEXAS CHRISTIAN UNIVERSITY 
Fort Worth, Texas 76129 

In 1970 the university completed construction of a new 
physical sciences buUding including modern laboratory 
facilities for geology, chemistry and physics. The re- 
novated science building houses the pepartmenic of Bio- 
logy, Psychology and Mathematics. 

Several large laboratories have been designated for ' 
marine-oriented research and include four large s ea- 
water systems. Facilities are well equipped for syste- 
matic ecological, chemical and physiological marine 
studies. Studies of rivers, esluarines and shallow- 
water marine habitatsare emphasized. 

M. S. degrees are offered in biology, environmcintal 
"science and geology with. emphasis on marine problems. 

M.S. in Environmental Science . This program ;.is an 
interdisciplinary one between the Departments of Bjio- 
logy and Geology. All students must complete four; gra- 
duate core courstis. Nine hours of electives may bp 
chosen from biciogy, geology or approved by the envi- 
ronmental sciences committee. Three hours of serpinar 
and six hours of thesis must also be completed. Ref|ard- 
less of prior major discipline, the student should ha>e a 



minimum of one year each of biology ami chemistry and 
one course in physical geology. Students who do not 
have credit must complete at least one course in calrulus 
and one in metropolitan and regional planning prior to 
completion of, the degree. 

The following courses are offered in conjunciion with 
the above programs: 

DEPARTMENT OP RI01..0GV 



3104 


Invertebrate Zoology 


4 


3203 


Ecology 


3 


5713 


Marine Ecology 


3 


5723 


Aquatic Biology 


3 


6103 


Invertebrate Morphology and Physiology 


3 


G302 


Principles of Taxonomy 


2 


G313 


Advanced Invertebrate Zoology 


3 


6503 


Fishery Biology 


3 


6513 


Field Techniques in Environmental Biology 


3 


7900 


Thesis Research 


6 


DEPARTMENT OF GEOLOGY 




3123 


Descriptive Oceanography 


3 


3313 


Invertebrate Paleontology 




3323 


Invertebrate Paleontology 


3 


5243 


Geoclieniistry of Natural Waters 


3 


5313 


Micropaleontology 


3 


5393 


Environmental Geology 


3 


5513 


Sedimentation 


3 


5213 


Instrumental Analysis 


3 


6323 


Principles of Paleoecology 


3 



The instructional staff for the courses listed above 
consists of the following: 

DEPARTMENT OF RIOEOGY 



Britton, Joseph C. , Jr. , Ph. D. , Assistant 
Professor . 

Couch, Ernest F. , Ph.D., Assistant Professor 
Forsyth, John, Ph. D. , Professor 
Ilewatl, Willis G. , Ph. D. , Professor 
Keith, Donald E, , Ph. D. , Assistant Professor 
Lylcs, Sanders T. , Ph.D.', Professor 
McCracken, Michael D. , Assistant Professor 
Murphy, Clifford E. , Ph.D., Professor 
Newland, Leo G. , Ph.D., Assistant Professpr 
Smith, ".]. Durward, I^h. D. , Chairman and Associate 
Professor 

DEPARTMENT OF GEOLOGY 



Ehlmann, Arthur.]., Ph.D., Professor 
Rowett, Charles L. , Ph. D. . Assistant Professor 
Steinmetz, Richard, Ph.D., Assistant Professor 
Walper, Jack L., Ph.D., Associate Professor 

To obtain further information, address all inquiries 
directly to: 

Dr. Donald E. Keith 
Department of Biology 
Texas Christian University 
Fort Worth, Texas 76129 



TUFTS UNIVERSITY 
' Mcrdford, Massachusetts 02155 

Research facilities are, for the most part, housed in 
three departments on the Medford campus and include 



Ml 



<rquipm(.'nt for trace analysis such as spectrographs, mass 
apc'clrrmioiers, F.SK and NMR spectrometers, spectrjjpho- 
lomctcTS, X-ray fluorcsconse spoclromt?ters (and diffrac- 
tion oqiiipnicnl), computers, atomic absorptionmeters, 
and ion-sel(!clive clortrodo nietprs. Marine facilities in- 
clude the pi'ivately owned U/V SeaKoam . a 28-foot steel 
hull diosel auxiliary sloop. The vessel is equipped for 
coastal sampling, foam separation, photometry, pll, sa- 
linity and dissolves oxygen measurement. In addition, the 
Biology Deparlmtjnl, through a consortium of local institu- 
tions, has use of the \'0sselei and shore facilities of the 
I.erner I .rd^oratory on Himini Island in the Bahamas. It 
also makes use of facilities on Great Kxume Island and in 
the Virgin Islands. 

M. S. and Ph. D. degrees are offered in biology, chem- 
istry and eiWl engineering with opportunities for speciali- 
zation in marine biology, marine chemistry, sanitary en- 
gint^ering, law of the sea, etc;. 

U.S. degre'es in marine sciences are available under a 
"plans -of- study" arrangement, whereby students formu- 
late their own curricula with faculty approval and supervi- 
sion. 

General degree requirements are as follows: • Ph. D. , 
at least three academic years of study and research and 
preparation of a Ph. D. dissertation. M, S. , advanced 
study of at least eight courses and (ordinarily) preparation 
of a dissertation, B. S. in Knginecring , satisfactory com- 
pletion of 3G courses including nine courses in one engin- 
eering department. B. S. in I^ngineering Science, several 
department concentration courses in the sciences may be 
substituted for a portion of the above. 13, S. in Liberal 
Arts (chemistry, biology, etc.), satisfactory completion 
of 32 courses including at least ten approved courses in 
Ihi^ major field. A senior thesis (Course 91,92) is recom- 
mended in most casi's, 

■ The following courses are offered in conjunction with 
the above programs: ■ ' 



UNDICRGRADUATl-: 

Ciiem SS73 Chemical Oceanography 

Chem 71, 72 Elementary Environmental Science 

Chem 91,92 Ueseareh (including Chemical Ocean- 
ography 

C. K. 12 Water Resources Engineering 

Geo 32 Geo morphology 

Geo 141, 142 Sedimentation and St ratigraphy 



Geo 148 
M.I-:. 65 . 
E.S, 8 

GRADUATE 



Oceanography 

Intermediate Fluid Mechanics 
Fluid Mechanics 



Chem 295. 296, 297,298 Research 

C.EI. 131 Advanced Hydraulics 

C.K. 134 Water and Waste - Water Chemistry 

C.IC. 23 6 River and Lake Pollution 



Credit hours are not stated in some cases. A "course" 
is ordinarily three credits unless accompanied by a labor- 
atory, in which" case it is ordinarily four credits. Courses 
numbered 100 or more are open to both graduate and un- 
dergraduate students. 

The instructional staff for the courses listed above con- 
sists of the following: 



GEOLOGY 

Hume, .];imes H. , Ph.D., Associate Professor 
Stearns, Charles i:. , Ph. D. , Professor 

mi-:chanical' enginei:ring 

Cole, .lohni:.. Ill, Ph. 1^. , Assistant Professor 
Trefethen, Lloycj McG. , Ph.D., Professor 

To obtain further information, address all inquiriej 
directly to: 

Prof. Thomas R. P. Gibb, .Ir. 
Tufts University 
Department of Chemistry 
Mt'dford. Massachusetts 02155 
(617) 628-5000, (»xt. 256 



Marine Science Program in Biology 

The Biology Department isJ.ocaled on th(r main <:ampus. 
It has well-equipped laboratories for teaching and research 
in physiology, biochemistry, animal behavior and ecology. 
Three temperature-controlled closed soawater systems of 
50 to 75 gallons capacity are in operation. Eight of the 14 
faculty members in the department are working or have 
worked with marine' organisms. 

The Biology Department does not own any marine field 
facility, but for thf' past eight years has conducted short 
concentrated field courses using our own staff at estab- 
lished field stations in the Caribbean or Bahamas. In the 
current year, these were carried on at the fully equippecl 
Lerner Marine Laboratory in Bimini, Bahamas, in a con- 
sortium with the American Museum, Boston University and 
and Brand eSs University; at Hum min|^ bird Cay Biological 
Station, well equipped with field facilities and Boston Whal- 
er boats and located near Groat Exuma, Bahamas, and on 
a chartered 41 -foot auxiliar; sloop operating in the Virgin 
Islands and (squipped for 6- ' dlow-water field studies. 

The following degrees are offered as part of the marine 
science program: 

1. B. S. Thirty-two courses of which eight must be in 
biology and two in related fields. The undergraduate who 
includes the courses listed below will have a solid basis 
for a beginning job in marine science, but would be well 
advised to undertake graduate study in some specialized 
field of marine science. Two of last year's B. S. r(!cipi- 
ents are now in graduate school in marine science pro- 
grams. 

2. M,S. Eight courses plu.s an examination and a the- 
sis. Assuming that the student started with a solid back- 
ground in general biology^ eight of the courses listetJ be- 
low plus a thesis on some topic in marine biology would . 
fulfill the requirements, A specialty is not specified on 
the diploma. No M,S. degrees were awarded in this area 
last year. 

3. Ph. D. 'Three- years of academic work including an 
examination and dissertation. TI.c only marine science 
program offered at this level at this time is in th(! physio- 
logy of marine organisms. None were awarded in this 
area last year. 

The following courses are offered in conjunction with 
the above programs: 



CIIEMISTRV 


BIOLOGY 






Dewald, Robert R, , Ph, D. , Associate Professor 


Bio 130 


Animal Behavior (with laboratory) 


5 


Gibb, Thomas R.P,, Jr., Ph. i3, , Professor 


Bio 142 


Ecology (with laboratory) 


5 


lUinger, Karl H, , Ph.D., Professor 


Bio 143 


Biology of Populations 


. 3 




Bio 148 


Introductory Oceanography 






Bio 154 


Lower Plants (with laboratory) 


5 




Bib 164 


Invertebrate Zoology (with laboratory) 


5- 


CIVIL ENGINEERING 


Bio 193, 194 


Individual Research Problems 


1-6- 


Brown, Linficld C. , Ph.D., Assistant P.-pfessor 


Winter Study 






Dunkerly, Paul A, , S, M. , .Associate Professor 








Manes, N, Bruce, Ph.D., Professor 


100 


Tropical Marine Biology (Bimini) 1 


unit 



ERIC 



JOl 
103 



Tropical Biology (Hummingbird Cay) 
Marino Biology (Virgin Islands) 



CI I KM 1ST UY 



S.S. 73 
C. K. .236 



Marine Chemistry 
River and Lnkti Pollution 



llNDl^HGRADUATl' ONl.Y 

Geo 22 Structural Geology 

Geo 105, 106 Geomorphology 

Geo 141, 142 Sedimentation and Stratigraphy 



1 unit 
1 unit 



3 

3, 3 
3, 3 



Thf? instructional staff for the courses listed above con- 
sists of the following: 

BIOLCX3Y 



Dane, Benjamin, Ph.D., Associate Professor 
Keinleib, Mary Kiln, I'h. D. , Associate Professor 
Hodgson, Edward S. , Ph.D., Professor and Chairman 
Maly, Edwards., Ph.D., Assistant Professor 
Milburn, Nancy S. Ph. D. , Professor 
Nickerson, Norton H. , Ph.D., Associate Professor 
Roys, Oiestor C. , Ph.D., Lecturer 
Twarog, Betty M. , Ph.D., Professor 

To obtain further information, address all inquiries 
directly t'o: 

Dr. Chester Roys 

Biology Department 

Tufts University 

Medford, Massachusetts 02155 

(617) 628-5000 



The Fletcher School of Law and Diplomacy offers in- 
struction in international marine policy as one component 
of its generalist graduate curriculum in international af- 
fairs. Development and implementation of the program, 
currently in a pilot stage, is supported by a grant from the 
Office of Education. The program is being developed and 
offered in cooperation with Woods Hole Oceanographic. In- 
stitution, which makes available members of its'faculty 
and its research facilities for the use of Fletcher students 
with particular interest in miarine policy. A number of 
Fletcher students have had the -opportunity to pursue ad- 
vanced graduate study at Woods Hole in the marine policy 
field. 

The Fletcher School offers no degree specifically in 
ma> ine policy. The school offers the degrees Master of 
Arts , Master of Arts in Law and Diplomacy; and Doctor 
of Philosophy in International Affairs . Studios in marine 
policy may comprise a part of the requirements for each- 
degree for those students with a particular interest In the 
field. During the first year of program operation, an esti- 
mated 35 students have taken courses relevant to marine 
policy and participated in related activities. 

The requirements for the degree of Master of Arts are 
completion of eight semester courses, demonstration of 
written and oral proficiency in a foreign language and pas- 
sage of a comprehensive examination. 

The requirements for the degree of Master of Arts in 
Law and Diplomacy arc the completion of 16 semester 
courses, satisfactory presentation of a substantial re- 
search paper, demonstration of written and oral compe- 
tence in a. foreign language and passage of a comprehen- 
sive examination. 

The requirements for the Ph.D. degree are passage of 
16 semester courses, demonstration of written and oral 
competence in a foreign language, passage of the general 
oral examination, and successful presentation and defense 
of a substantial doctoral thesis. 

No undergraduate courses are offered. 

The following courses are offered in-conjunction with 
the above progi ams: 



Law 205 Seminar on Law of the Sea 3 
Law 206 Introduction to Uses of th^^ Seas 3 
Law 210 International Organization 3 
Dpi. 207 Science, Technology and American 

Fpreign Policy 3 
Kco. 233 Seminar on the Growth of Less 

Developed Countries 3 
Pol. 211 Seminar on Political and Security 

Aspects of Oceans and Ocean 

Resources 3 

The instructional staff for the courses listed above con- 
sists of the following: 

INTERNATIONAL LAW 

Franssen, Herman T. , Ph, D, , Visiting Lecturer 
Gross, Leo, S.J.D, , J'rofcssor 
• Haviland, H. Field, Jr., Ph.D., Professor 
Ross, David, Ph. D, , Visiting Lecturer 

DIPLOMACY 



Pfaltzgraff, Robert L. , Ph.D., Associate Professor 
ECONOMICS 

Humphrey, Don D. , Ph. D. , Professor 
POLITICS 

Kemp, Geoffrey, Ph.D., Asso.ciate Professor 
Wylic, Joseph C. , RADM (USN-Ret. ), Research 
Associate 



To obtain further information, address all inquiries 
directly to; 

Assistant Dean Allan Cameron 

The Fletcher School of Law and Diplomacy 

Tufts University 

Mugar Hall 

Medford, Massachusetts 02155 
(617) 628-5000 



UNITED STATES COAST GUARD ACADEMY 
New London, Connecticut 

The U. S. Coast Guard Academy is the federal service 
academy for the education and training of Coast Guard 
officers. The cou^'ses at the Academy lead to a Bachelor 
of Science degree. The entire curriculum is designed 
around the sea and marine maritime affairs. Of particu- 
lar interest are programs in ocean science, marine 
engineering and ocean engineering. . , 

Ocean Science courses are offered under the Depart- 
ment of Physical and Ocean Sciences. Special facilities 
include refrigerated aquariums, estuarine models, a 
wjeather-satellite photo receiver and a completely equip- 
ped fleet of small craft for oceanographic studies of Long 
Island Sound and adjacent waters. An IBM 1620 and a GE 
225 computer are used in most ocean science courses and 
research projects. Summer programs utilize the large 
vessels of the Coast Guard for high sea and polar expe- 
ditions. 

The course offerings are designed to give the student a 
taste of deepsea oceanography and biology as well as an 
appreciation for the coastal environment and problems. • 
Students who select oceanography as a study option com- 
plete a basic pre-scipnce-engineering background pro- 
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ftrtim which consists of five semesters of main, thron 
somirstofs of physics, two semesters of chemistry and of 
ti.'ivigaiion, otu» somoslci' of mochanic-j, thormotiynamics, 
fluid niochanics, electrical science and basic naval 
nrchitet'^ture. 

In adfliiion ihero is the program of required oceano- 
graphy conrs<;s as follows: 



521»v 


Introduction to Marine Biology /Geology 


4 


5321 


hy s i c a 1 c c a n o g r a p 1 ly 


4 


5323 


Biological Ocennograpliy 


4 


5326 


Meteorology 


4 


5420 


Waves and Tides 


3.5 


5423 


Kstuarine Circulation and Pollution 
And one or both of 




5426 


Chem i c al Oceanog ra phy 


4 


5427 


Marino Fisheries 


3 



In lieu of estuarino circulation and pollution, two full 
semester courst.-s will be offered \)y> 1974. These are:. 

Coastal Processes 
Pollution 



[ristructional staff for the courses listed alcove consists 

of: 

Costello. Hugh ,1. . M. A. L. S. , Associate Professor of 

Chemistry /Oceanography 
KoUmoy.M-,' Ronald C. . CDH, USCG, M.S., Mead. 

Ocean Science Section -and Associate Professor of 

Oceanography 

, Lagorloef, Gary S. , HNS, USa^R, B. S., Instructor 

of Oceanography/ Meteorology 
McGill, IJavid A. , Ph, I J. , Professor of Oceanography 
Tolderlimd, Douglas S. , Ph. IJ, Assistant Professor 

of Oceanography 

The ocean engineering and marine engineering curri- 
cula concentrate on courses in the Department of Applied 
Science and I3nginoertng. The ocean engineering curri- 
culum is designed to produce a strong foundation in engin- 
eering fundamentals especially as applied to the ocean 
environment. By proper choice of elective, a student may 
conc<*ntrate on instrumentation, on structures or experi- 
mentation, hi addition to the basic background indicated 
above, the student completes the following ocean science 
courses: 



52 1» 


Introduction to Marine Biology/Geology 


3. 5 


5321 


Physical Oceanography 


3. 5 


5410 


Waves and Tides 


3. 5 




And one of: 




5326 


Meteo rology 


3. 5 


5422 


Chemical Oceanography 


3. 5 


5420 


Biological Oceanography 


3. 5 


Ilis engineering courses include an additional term 


of 


electrical engineering, and the, following engineering 




cou rses: 






1435 ■ 


Materials Science 


3.5 


1312 


Strength of Materials 


3. 5 




And two of: 




1494 


Ocean Kngineering Design and Analysis 


4 


1331 


Mechanical Vibrations 


3 


1465 


Automatic Control Systems 


3 


1455 


Oceanographic Instrumentation ■ 


3.5 


1431 


Meat Transfer 


3 


3365 


Design of Kxperiments 


3 



The marine engineering sequence is for the student who 
desires a sound foundation in marine engineering and naval 
architecture. The basic required courses are the same 
basics outlined for the ocean science sequence, except that 
two terms of electrical engineering are included, and two 
terms of ship design replace, the basic naval architecture- 
course. In addition the following courses are taken: 

1435 Materials Science 3.5 
1312 Strength of Materials. 3.5 



3315 Advanced Kngin(»rring Malhem:<tics or 

Numerical Analysis (3 351) 3 

1493 Kngineering Design and Analypis or 

Propulsion Dr.-sign and Analysis ( 1 49f.O 4 

1491 Kngineering Kspe ri mentation and Analysis 4 



Additional eleclives in an engineering, mailiemaiics or 
scienee area may be required. 

■ Instructional staff for the courses in engineering in- 
clude: 

Boggs, Robf>rl G. , Ph. I.). 

Brooks, Larry D., LCPB, l.TSCG. M. S. CK. 

Duncan, Robert S. ,,) r. . LT, fSCG, M. S. K. 

Fletcher, Harold G. , ,1 r. , l.CDR, USCG. M. S, K. K. 

h'reese, David 1 1. , J r. , LCDR, USCG, M. S. K. F. 

Gathy, Bruce A. , Ph. D. 

Iligginbothani, David F. , S. M, , P, F. 

I.utkus, Anthony.]., LT, USCG, M. S. F. 

Mahler, Joseph, Ph. D. 

Marucci,. 'JMiomas F. LCDR, USCG, Nav. F. 
Maxham, .lohn C. , LT, USCG, Nav. F« 
Polant, Ronald M., LCDH, USCG, M. S. F. 
Sherrard, James R. , FCDR, USCG, Nav. F'. 
Skinner, Brucf^ C. . FCDH. USCG, Nav, F. 
Thompson, Claude R. . Captain, USCG, Nav. F. , 

Department Head 
Vance, G oo rge P. , CD H , US CG , M. S, C . F. 
White, Roderick M. , CDR, USCG, Sc. D. 
Wirlz, .lolin C. , CDH, USCG, M. S. F. F. 



UNITFD STATES MFRCFIANT M.ARINF ACADhlMY 
Kings Point, New York 11024 

The academy's 39 buildings and marine facilities oc- 
cupy 65 acres on the nor't-h shore of Long Island overlook- 
ing Long Island Sound and include academic buildings, 
resident halls, shops and laboratories. In addition, the 
academy operates miscellaneous small training craft on 
Long Island Sound, 

The academy offers a four- year undergraduate pro- 
gram of study which leads to the degree of Bachelor of 
Science, a merchant marine license as thifd mate or 
third assistant engineer, and a commission as an ensign 
in the United States Naval Reserve, Three professional 
curriculums are offered: nautical science for the prepara- 
tion of deck officers, marine engineering for the prepar- 
ation of engineering officers, and a combination of both, 
called a dual license curriculum. Approximately one- 
third of each curriculum embraces general education 
courses. 

As part of the four-year program, midshipmen are as* 
signed to merchant vessels for practical experience in 
the operation of ships. They spend a tot;U of 10 months 
at sea serving aboard American flag vessels on various 
trade routes. In addition to their shipboard duties, they 
are required to complete a written project. 

The following courses are offered in conjunction with 
the above programs: ' . 

DFPARTMENT OF NAUTICAL SCIENCE ' 



D380 , Descriptive Oceanography I 3 

D381 Descriptive Oceanography 11 3 

D382 Dynamic Oceanography I 3 

D383 Dynamic Oceanography 11 3 

Di361 Naval Architecture I .3 

D462 . Naval Architecture II 3 

{■>463 . Computer Application^ to Naval 

Architecture Problems 3 

D480 Environmental Pollution 3 
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PKPARTIMENT OF MARITIME LAW AND ECONOMICS 



L404 Maritime Law 3 

■ L380 Management ' 3 

L405 Advanced International Law of the Sea S 

L409 Advanced Admiralty Law 

L441 Marine Insurance ' 

L485 Management Semin.ir 3 



DEPARTMENT OF MATI^MATICS AND SCIENCE 



To obtain further information, address all inquiries 
directly to: 

.Capt. Paul L. Krinsky (USMS) 
Director of Admissions 
United States Merchant Marine Academy 
Kings Point, New York 11024 



M346 Ocoanographic Chemistry 1 4 

M347 Oceanographic Chemistry II 4 

The instructional staff for the courses lisled above 
consists of the following: ■ 

DEPARTMENT OF NAUTICAL SCIENCE 

Fiorc, Cdr. A. E. , USMS, M.S., Professor 
Hurder, Capt. W. R. , USMS, Professor and Head 

of the Department 
May, Lieut. Cdr. R.B, , USMS, Associate Professor 
Na/-zaro, Lieut. Cdr. P., USMS, M. A. , Associate 

Professor 

Poarson, Cdr. !>. , USMS, M.S., Professor 
Roberts, W.M,, Ph. D# , /Vssistant Professor 



DEPARTMENT OF ENGI N EERING 

Barnes, Lieut. Cdr. G. S. , USMS, B. S. , Associate 
Professor 

Carlson, Cdr. S. O. j USMS, M.M. E., Professor 
Drucker, Cdr. -J. IT., USMS, M. E. , M.S., Professor 
Ferenczy, Lieut. Cdr. E. D. , USMS, M.S., Asso- 
ciate Professor 
Giaquinto, Lieut, j.g. L.A., USMS, Instructor 
Gross, Cdr. M.J., USMS, M.M.E. , Professor and 

Head of the Department 
Ilirsclikowitz, Cdr. M.W. , USMS, M.M.E., 
Professor 

Hubert, Cdr. C.l. , USMS, M.S.E. E., Professor 
Kane, Lieut. L. B. , USMS, B.M.E., Assistant 
Professor 

Kingsley, Lieut. G.D. , USMS, Assistant 
Professor 

Kirby, Lieut. Cdr. Ji. M. , USMS, M.A., Associate 
Professor 

McDonald, Lieut. \V. H. , USMS, M.S., Assistant 
Professor 

Madden, Lieut. R.T., USMS, M.S., Assistant 
Professor 

Malinoski, Lieut, j. g. L. A. , USMS, Laboratory 
Instructor 

Maroney, Lieut .j. g. N.J., USMS, Laboratory 
Instructor 

Panuska, Lieut. R.C., USMS, A. B. , Assistant 
Professor 

Paquette, Lieut. Cdr. D.R., USMS, M.S., 

Associate Professor 
Reynolds, Lieut. F.X. , USMS, M.S. M.E. , 

Assistant Professor 
Sandberg, Cdr. C.W. , USMS, M.S., Professor 
Schuler, Lieut. *Cdr. F.X., USMS, B.B. , 

Associate Professor 
Sferazo, Lieut, j.g. L.J., USMS, Laboratory ■ • 

Instructor - 

Wells, Lieut. Cdr. R. B. , USMS, B.S. , Associate 
Professor 

DEPARTMENT OF MATirEMATICS AND SCIENCE 

Beim, Lieut. H.J. . USJWS, Ph. D'. , Assistant • 
Professor 

Dittrick, Capt. J. M. , USMS, M.S., Professor and 

Head of the Department 
Weiss, Lieut. E. , USMS, M.S., Assistant ' 

Professor 



UNITED ST.VrES NAVAL ACADEMY 
Annapolis, Maryland 21402 

The location of the Naval Academy, at the mouth of the 
Severn River on the C hps apelike Bay, is ideal for the con- 
duct of field studies in oceanography, ocean systems en- 
gineering and meteorology. An 81 -foot, 71 -ton research 
vessel, supported by a piorside laboratory facility, is 

• available for group or individual instruction and research. 
The vessel is fully instrumented for oceanographic and 
bathymetric data collection, including among its' equipment 
an automatic precision positioning system, an automatic 
salinity/temperature/depth/ sound velocity sensor- record- 
er, and a precision hydrographic echo sounder. Addition- 
ally the mifdshipmen are constructing a shallow- water 
habitat for .use as a field laboratory. 

Laboratory and computer utilization play a dominant 
role in the programs. Computer equipment available in- 
cludes an IBM 1620 and a GE 650. A wide variety of mod- 
ern laboratory equipment is provided, including a sub- 
critical nuclear reactor, an oceanographic wave tank, an 
fiS-foot towing tank with wave generating and on-line data 
acquisition and aniilysis capability, automatic chemical 
analysis equipment, marine aquaria, a semi-automatic 
weather station, a complete geology laboratory, and a 
wide variety of oceanographic and meteorological instru- 
ments. Construction has begun on a new engineering stu- 
dies complex. Among the expanded laboratory facilities 
to be provided in the new engineering complex will be 380- 
foot and 120 -foot towing tanks (both with random wave gen- 
erators, on-line data acquisition and analysis capabilities), 
a coastal engineering basin, a large hyperbaric deep- 
ocean simulation facility, and a greatly expanded aquarium 
system for biological oceanographic studies. 

The Naval Academy's purpose is to educate midshipmen 
in preparation for commissioning as career naval officers. 
Accordingly, midshipmen receive more than 30 semester 
hours of professional education in the fields of seaman- 
ship, tactics, navigation, weaponry, history, law and 
leadership, .'\dditionally, midshipmen receive a broad 
liberal arts education in social science and humanities. 
These studies supplement the normal course of study in an - 
engineering or environmental major and provide a sound 
foundation for professional development as a naval officer.. 

The degrees offered are a, B.S. in Marine Engineering 
(13), a B.S. in Naval Architecture (seven), a B. S. in 
Ocean Engineering (20) and a B. S. with a designated major 
in Oceanography (J32). (Figures in parenthesis are the 
numbers of degrees awarded in 1971-72.) 

The marine engineering program places major empha- 
sis on the principles of energy conversion and marine pro- 
pulsion systems design and analysis for both nuclear and 
fossil fuel plants. Each student is required to complete at 
least 30 semester hours of courses in the field of marine ' 

• engineering. 

■ The naval architecture program encompasses a com- 
prehensive analysis and design of vehicles. that operate on, 
under or just above the air-sea interface. The curriculum 
covers the static and dynamic analyses of ships, both the- 
oretically and experimentally, as well as basic design 
techniques. There are required 30 hours of courses in 
the field of naval architecture* 

The ocean engineering program provides the student 



with a fundamental introduction to the application of en- 
gineering in the undersea environment, with particular 
emphasis on structures, materials, wave mechanics, 
power, acoustics and life-support systems. At least 31 
semester hours are required in the field of ocean engin- 
eering, ri 

The oceanography.program is primarily oriented to- 
ward achievement in the areas of physical oceanography 
arid meteorology. Majors in oceanography must complete 
courses in mathematics through differential equations, 
chemistry, physics, biology, geology, naval engineering, 
thermodynamics and fluid dynamics. The basic course 
sequence within the major includes general meteorology, 
general oceanography, environmental dynamics and naval 
oceanog raphic applications. Additionally, a midshipman 
must complete three elective courses from within those 
offered in the department or from course offerings accept- 
able to tlie department chairman, given in the mathema- 
tics, physics, chemistry or engineering departments, A 
total of 37 semester hours are required in the major sub- 
jects. 

The following courses are offered in conjunction with 
the above programs: 



DEPARTMENT OP NAiCAL SYSTEMS ENGINEERING 



EN- 


-200 


Naval Engineering I 


4 


EN- 


-36.1 


Principles of Ocean Systems Engineering 


"4 


EN- 


-301 


Naval Engineering II 


4 


EN- 


-351 


Naval Architect ure I 


3 


EN- 


-352 


Naval Architecture II 


3 


EN- 


-362 


Reactor Physics I 


3 


EN- 


-372 


Engineering Properties of Marine 








Sediments 


3 


EN- 


-373 


Life Support Systems . * - ---^ 


3 


EN- 


■377 


Ocean Systems Engineering Seminar 


1 


EN- 


-375 


Ocean Engineering Materials and ' 








Structures 


4 


EN- 


-376 


Coastal Engineering 


3 


EN- 


-453 


Naval Architecture III 


3 


EN- 


■455 


"Ship Structure 


3 


EN- 


-457 


Hydrofoil and Propeller Theory 


3 


EN- 


-458 


Advanced Marine Vehicles 


3 


EN- 


-460 


Ocean System Design 


3 


EN- 


•463 


Reactor Physics II 


3 


EN- 


-464 


Reactor Control Analysis 


3 


EN- 


-465 


Advanced Reactor Theory 


3 


EN- 


-466- 


Analysis of Marine Propulsion Equipment 


r3 


EN- 


-467 


Design of Marine Power Plants 


3 


EN- 


■472 


Design of Submersibles and Support 








Vessels 


3 


EN- 


■473 


Ocean Engineering Mechanics 


3 


EN - 


-477 


Undersea Power Systems 


3 


EN- 


-48] 


Advanced Topic in Naval Engineering 


3 


EN- 


-491,492 


Naval Engineering Research, Design or 








Construction Project 


1 


EN- 


-493,494 


Naval Engineering Research, .Design or 








Construction Project 


2 


EN- 


-495,496 


Naval Engineering Research, Design or . 








• Construction Project 


3 



SO- 


■423 


Physical Oceanography 


3 


SO- 


■441 


Synoptic Meteorology 


3 


SO - 


■442 


Tropical Meteorology 


3 


so- 


■443 


Physical Oceanography 


3 


so- 


■444 


Climatology 


3 


so- 


■451 


Biological Oceanography 


3 


so- 


■461 


Geological Oceanography . 


3 


so- 


-471 


Chemical Oceanography 


3 


so - 


-491,492 


Oceanography Research Project 


1 


so- 


■493,494 


Oceanography Research Project 


2 


so - 


-495,496 


Oceanography Research Project 


3 



DEPARTMENT OF PlfVSICS 



The instructional staff for the courses listed above con- 
sists of tht? following: 

D E P A RT M ENT OK N A VA I . S Y ST EM S ENGIN E E R 1 NG 

Anderson, Anders T, , M,S, and Naval Eng., Chairman 

and Commander, USN 
Barr, William A., M.S., Associate Professor 
Bhattacharyya, Rameswar, Ph.D., Director of Naval 

Architecture and Associate Professor 
Billow, UeonM., M.E,, Assistant Professor 
Bissell, Allen M,, M. E. , Lieut. Commander, USN 
niair, .Thomas J, , B.S. , Lieut., USN. 
Bock, Arthur E. , M.S., Professor 
Compton, Roger IJ. , Ph, D, , Assistant Professor 
Dulin, .lames E,, B, S, , Lieut., USN 
Eckley, Wayne F, , M, Si , Associate Professor 

Emeritus 

Elarey, Anthony,!,, B.S,, Lieut., USN 
Giannotti, Julio G, , Ph.D., Assistant Professor 
Henry, GaryR., Lieut., USN 

Iluckenpoehlcr, William B, , Jr, , M,N. E., Assistant 

Professor 
Johnson, Bruce, Ph.D., Professor 
Latham, Robert P., M.A. , Director of Professional 

Courses and Associate Professor 
Lewis, Martin E,, M,S, , Lieut. Commander, USN 
Livingston, Donald J., B,S., Lieut, Commander, USN 
Lomax, Tarrant H. , B.S,, Lieut,, USN 
Losure, JohnE,, M,S, , Associate Professor 
McCormick, Michael E, , Ph.D., Associate Professor 
Monney, Neil T. , Ph. D. , Director of Ocean Engin- 
eering and Assistant. Professor 
Morrissey, JonE., M.S., Lieut, Commander, USN 
Nelson, ■ Martin E. , Ph.D., Assistant Professor 
Oertel, "E"j,, M.S, , Lieut, Commander, USN 
Prehn, Robert L. , B.S., Lieut. Commander, USN 
Rankin, Bruce H, , Ph, D, , Director of Marine Engin- 
eering and Professor 
Remoll, Charles M., B.S,, Lieut. Commander, USN 
Schulden, William H. , M.N.E., Assistant Professor 
Short, Marshall S., B.S., Ensign, USN 
Smart, Robert D. , CivEngr, , Lieut, Commander, USN 
Sommers, .Thomas A. , B.S,, Lieut., USN 
Starks, Victor J., B.S., Lieut,, USN 
Twardy; Clement R. , B. A., Lieut. Commander, USN 
Uber, Thomas E., M.E.C.E., Lieut. Commander USN 
Van Mater, Paul R. , Jr., Ph.D., Associate Professor 
Wiggins, Peter F., Ph.D., Deputy Chairman and 
Associate Professor 



SP-301 
SP-411 



Modern Physics ■ 
Underwater Acoustics and Sonar 



DEPARTMENT OF ENVIRONM<i.NTA.L SCIENCES 



SG- 


■161, 


Physical Geology 


SO- 


iii 


Air/Ocean Environment 


SO- 


212 


General Oceanography 


SO- 


221 


Introduction to Oceanography 


SO- 


■241 


General Meteorology 


so- 


312 


Environmental Dynamics 


so- 


■411 


Naval Oceanographic Applications 


so- 


412 


Environmental Instruments 


so- 


'415 


Environmental Pollution 


sb- 


'421 


Ocean Waves and Tides 


so- 


422 


Nearshore Oceanography 



DEPARTMENT OF ENVIRONMENTAL SCIENCES 

Clark, James F. , B. S., Instructor 
Edsall, Douglas W., M.S., Assistant Professor 
Fleming, Charles II., B. S. , Lieut. Commander, USN- 
Garthner, John P., B. S. , Lieut. Commander, USN 
Harlett, Jolin C. Ph. D. , Lieut. Commander, USN 
Hendrix, Charles N.G., M.S., Associate Professor 

and Captain, USN (Ret. ) 
Hoffman, John F. , M.S., Associate Professor 
Keith, William H. , M.S., Chairman and Commander, 

USN . 

Mommsen, Durward B, , M.S., Lieut. Commander, 
USN 

Nield, Van K., M.S., Lieut, , USN 

Snyder, Wallace H. , M.S., Lieut, Commander, USN 



146 



Williams, Joromc, M»A., Associate Chairman ant) 

Associate Professor .. , 

Willoughby, HughE., M.S., Liout. . USN 

To obtain further information, address all inquiries 
directly to: 

Dean of Admissions 
United States Naval Academy 
.Annapolis, Maryland 21402 



Tirn: Virginia institute of marine science 

Gloucester Point, Virginia 23062 

The major facilities of the Virginia Institute of Marine 
Science (VIMS) are at Gloucester Point, on the York River 
across from Yorktown. A branch laboratory at Wacha- 
preague on jfhe ocean side of the eastern shore of Virginia 
is primarily concerned with the development of techniques 
for the aqua culture of hard clams and bay scallops. ,VIM's 
is also involved in the operation of a hydraulic model of 
the .lames River at Vicksburg, Mississippi. 

The Gloucester Point facility consists of several per- 
manent buildings on a 30-acre site. Matthew Fontaine 
Maury Hall houses the institute's administrative and finan- 
cial offices, an exhibit hall, and a 1 5, 000- volume marine 
science library. The newest and largest building, Richard 
Evelyn Byrd Hall, has laboratory and office space for var- 
ious ecology-pollution programs, the environmental phys- 
iology progra;ns, applied marine biology studies, the in- 
stitute's computer center and classrooms. A demonstra- 
tion aquaeulture and shellfish depuration laboratory is un- 
der construction. Other buildings are used for offices, 
laboratories and shops. The field station at Wachapreague 
includes a dormitory for 30 students and four instructors 
complete with kitchen, bathroomi laboratory and class- 
room spaces, All laboratories arc in use year-round. 
Excellent reference collections of fishes and invertebrates 
are available. A world-wide collection of fish parasites 
Is of particular interesA. 

The VIMS research fleet includes the R/V Pathfinder, 
a 5 5- foot trawler built in l957 specifjcally for VIMS re- 
se^rrh; the R/V Langley , an 80-foot converted ferryboat; 
the R/V Virginia, a 50-foot ketch; the R/V Brooks, a 35- 
fool workboat; the R/V Investigator , a 28- foot cruiser; 
the R/V Observer , a 27-foot sea skiff, and a number of 
outboard powered. skiffs. l..afger vessels are chartered as 
required for offshore, investigations. 

Available equipment includes an electron microscope, 
automatic liquid scintillation counter, amino acid analy- 
zer, fully equipped marine chemistry and pollution moni- 
toring laboratories, current meters, salinometers and 
numerous other types of oceanographic instruments. 

VIMS offers the degrees of Master of Arts and Doctor 
of Philosophy in Marine Science as the School of Marine 
Science, College of William and Mary, WUliamsburg, Vir- 
ginia; and the degrees of Master of Arts, Master of Sci - 
and Doctor . of Philosophy in Marine Science as the 
Department of Marine Science, University of Virginia, 
Charlottesville, Virginia. The great majority of the cour- 
ses included are taught at Gloucester Point by VIMS sci- 
entists so that students seldom need to visit the campuses 
at Williamsburg or Charlottesville. Some elective courses 
are offered at William and Mary. 

General requirements for the degrees from William and 
Mary are listed; University of Virginia regulations differ 
slightly. Majors in biological oceanography (marine bio- 
logy), general oceanography (physical, chemical or geolog* 
leal), and fisheries oceanography (marine fisheries biolo- 
gy) are available at both the M. A. and Ph. D. levels. 

1. M.A. in Marine Science. Requirements: At least 



30 semester credits of advanced work, including six for 
M.S. 560 (thesis), a minimum residence period of one 
calendar year, presentation of a thosis, at loa.st six se- 
mester hours of one pertinent foreign language or satisfa- 
ctory performance on an approved foreign language exam- 
ination (german, french or russian is usually recommend- 
ed), and satisfactory performance on a comprehensive 
examination. 

2. Ph. D. in Marine Science. Requirements: A mini- 
mum of three years of graduate study beyond the bacca- 
laureate (at least one academic year beyond the first must 
be spent in continuous residence as a full-time student), 
course requirements at the discretion of the school, com- 
pletion and defense of a dissertation, reading knowledge of 
two approved foreign languages, and a comprehensive ex- 
amination. 

■ During the 1971- 1972 academic year, VIMS granted 11 
master's and eight doctor-al degrees. 

The following cours(?s are offered ia conjunction with 
the above programs. These courses are also offered un- 
der different numbers by the Department of Marin(; Sci- 
ence, University of Virginia. 



401 Introduction to Physical Oceanography 3 

402 Introduction to Ch(?mical Oceanography 3 

403 Introduction to Biological Oceanography 3 

404 Introduction to Geological Oceanography 3 

405 Problems in Marine Science 1-4 
40G. Irrtroduction to Marine Science 5 
407 Biometry I 3 
410 Marine and Freshwater Invertebrates 5 
41 2 Marine Botany .5 

419 Cdmputer .^pplieations in Marine Science I 

420 Workshop in Scientific Writing \ 

501 Marine Science Seminar 1-3 

502 Advanced Biological Oceanography 3 

503 Advanced Problems in Marine. Science 1-4 

504 Biology of Selected Marine Invertebrates 3 

505 Radiobiology 4 

507 Marine Microbiology . 5 

508 Ichthyology 5 

510 Pollution Biology 4 

511 Cleological Oceanography 3 

512 Parasites of Marine Organisms 5 

513 Marine Biogeography 3 

514 Littoral Processes 4 

515 Embryology of Marine Invertebrates 5 

518 Marino Fishery Science 4 

519 Biometry II 3 
510 Environmental Physiology 3 

521 Chemical Oceanography 3 

522 JCnvironmental Phyfjiology Laboratory 2 

523 Topics in Applied Marine Science 1-4 

524 Physiology of Marine Organisms 5 

525 Hydromechanics 3 

526 Geophysical Fluid Dynamics 3 

527 Advanced Physical Oceanography 3 

528 Micrometeorologi; and Hydrology of the 

Coastal Zone ' . 3 

529 Mechanics of Sedimentation in Coastal 

Environments I . 4 

530 Mechanics of Sedimentation in Coastal 

Environments II 4 

531 Estuary and Shallow Water Hydrodynamics I 3 

532 Estuary and 'Shallow Water Hydrodynamics II 3 

533 Oceanographic Remote Sensing ^ 3 

540 Population DynaiiMcs ' 4 

541 Advanced Techniques in Statistical Analysis 1-3 
544 Marine-Mycology 4 
.545 Marine Phytoplankton 3 

546 ' Marine Zooplankton 3 

547 Marine Benthos , " 3 

548 Marine Protozoology 4 

549 Marine Resources in Public Affairs . 2 
560 Thesis . 

660 Dissertation . 



The instructional staff for the courses listed above con- 
sists of the following: 



PROFESSORS 



Andrews, Jay D, , Ph. D, 
Black, Robert K.L., Ph.D. 

Hargis. William J, , Jr. , Ph. D. , Dean of the School 
Van Engel, Willard A. , Ph. D. 
Wood, John L. , Ph. D. . 

ASSOCIATE PROFESSORS 

Bender, Michael E, . Ph.D. 
Bieri, Rudolph H. , Ph. D. 
Byrne, Robert L. , 1-h. D. 
Davis, William J. , Ph. D. 
Haefner, Paul A. , Jr., Ph..D. 
Haven, Dexter S. , M.S. ■ 
Nichols, Maynard M. , Ph. D, 
Norcross, John J., M.S. 
Wass, Marvin L., Ph.D. 
Zubkoff, Paul L. , Ph. D. 

ASSISTANT PROFESSORS 

Calder. Dale R. . Ph. D. . 
Dupuy, JohnL. , Ph.D. 
Fang, Ching S. , Ph. D. 
Goldsmith, Victor, Ph. D. 
Grant, George C, Ph. D 
Hyer. Paul V. , Ph. p. 
Kazama, Frederick Y. , Ph. D. 
Kuo, Albert Y. , Ph. D. 
Loesch, Joseph, Ph.D. 

Lynch, Maurice P. , Ph. D. ■> 
Maclntyre, William G. , Ph. D. 
Marcellus," Kenneth L. , Ph.D. 
Musick, John A. , Phf. D.^ 

Otl, Franklyn D. , Ph. D* • * 

Perkins,. Frank O. , Ph.D. 
Ruzecki, Evon P. , M.S. 
. Smith, Craig L. , Ph. D. 
Webb, Kenneth L., Ph.D. 
Welsh, Christopher S. , Ph.D. 



- INSTRUCTORS 

Bolus, Robert L. , M.S. 
Merriner, John V., M.S. 
Moncure, Richard W. , B. S. 
. Warinner, Junius E. IIL , M.A. 
Wojcik, Frank J- , M. S. 
Zwerner, David E, , M.A. 

ASSOCIATE FACULTY 

Bick, Kenneth F. 

Byrd, Mitchell A. 

Ellison, Robert L. . 

Hewatt, Willis G. 

Hopkins, Sew ell H. . * 
-Humm, Harold J. 
•Liguori, Victor A. 

Mangum, Charlotte P. 
.Morrill, John B. ^ 

r«felson, Bruce W. 

Tyree, Sheppard Y. , Jr. 



To obtain further information, address all inquiries 
directly to: 

Dr. William J, Hargis, Jr. 
Director 

Virginia Institute of Marine Science 
Gloucester Point, Virginia 23062 



VIRGINIA POLYTECHNIC INSTITUTE 
AND STATE UNIVERSITY 
Blacksburg, Virginia 24061 

Virginia Tech has on-campus research facilities for 
ocean engineering studies that include a towing tank for 
ship and submarine hydrodynamic studies, a water chan- 
nel for pollutant dispersion studies, and a large, low- 
speed wind tunnel for air flow simulation of hydrodynamic 
phenomena. A wide range of structural testing equipment 
is also available. 

The following degrees are offered (pending approval of 
the degree designation by the State Council on Higher I:'du- 
cation): 

1. B. S. in Aerospace and Ocean Engineering. R e- 
quirements: a minimum of 204 total quarter credit hours, 
30 hours of humanaties aid 18 hours of approved teehnical 
electlves. 

2. M.S. in Aerospace and Ocean Engineering . Re- 
quirements: 45 quarter credit hours include . nine to 15 
for thesis, or non^thesis option with 45 hours of course 
work, and oral final examination. 

3. Ph. D. in Aerospace and Ocean Engineering . Re- 
quirements: 135 quarter credit hours including 45^85 
for thesis, written and oral comprehensive examination 
to gain candidacy, and oral final examination. 

■ The following courses are offered in conjunction with 
the above programs: 

UNDERGRADUATE . ■ 



AE 2120 Vehicle Performance ' 3 

AE-302 Ocean Engineering Models and Metho(ls 3 

AE 313 Structures I ■ 3 

AE 326 • Ocean Engineering Laboratory 2 

AE 323 Structures II 3 

AE 304 Vehicle Vibration Analysis 3 

AE 433 Structures III , 3 

A*E 4040 . Vehicle Stability and Control 3 

AE 4025 Boundary 1 ..aye r and Heal Transfer 3 

GEOL 4014 General Oceanography 3 

AE 4130 Design ' 3 

AE 4230 Design 3 

AE 497 Independent Study (arranged) 

GRADUATE 

AE 501 . Advanced Aerodynamics ■ . 3 

AE 519, 529 Boundary Layer Theory and Heat 

Transfer 3, 3 

AE 597 Independent Study (arranged) 

AE 601 Three-dimensional Aerodynamics . 3 

AE 608 Dynamics of the Ocean 3 

.AE 609 Hydromechanics of Aquatic Animal 

Motion 3 

AE 615, 625 • Theory of Stratified Flow 3.3 

AE 618, 628 Optimization Techniques 3,3 



The instructional staff for the courses listed above con- 
sists of the following: 

Cliff, Eugene M. , Ph. D», Assistant Professor 
Inger, George R. , Ph.D., Professor 
Jakubowski, Antoni K. , Ph. D. , Assistant Professor 
Lewis, Clark .H. , Ph. D. , Professor 
Lutze, Frederick 11. , Ph.D., Associate Professor 
Marcliman, James F. , Ph.D., Associate Professor 
■Rodden, William P. , Ph.D., Professor 
Schetz, Joseph A. , Ph.D.-, Professor and Department 
Head 

Wu, Yau, Ph.D., Associate Professor 

. To obtain further information, address all inquiries 
directly to: - 
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Dr, Joseph A, Schctz 

Aorospace? and Ocean Engineering Department 
Virginia Poljlechnic Institute ,Tnd State University 
Blacksburg, Virginia 24061 
(703) 951-6611 



KXGINEKRING 

McNiol, Oran E. , Degree of Engineer, Assistant 
Professor and Director, Marine Biological Station 

PHYSICS . . 

Barnelt, Claude C. , Ph.D., Professor 

To obtain further information, address all inquiries 
directly to: 



WALLA WALLA COLLEGE 
College Place, Washington 99324 



Chairman, Department of Biology 

Walla Walla College 

College Place, Washington 99324 



The college offers marine science courses at its ma- 
rine station on Puget Sound near Anaeortes. Supporting 
eourse work is offered on the main campus at College 
Place. Facilities for the maintenance and use of marine 
organisms in research are available in the life sciences 
complex completed on the main eampus in 1967. The 
Walla Walla College Marine Biological Station provides 
six teaching and research laboratories serviced by a cir- 
culating salt-water system. In addition, the nriarine sta- 
tion operates two research vessels, the 40-foot N^octiluca 
and the 43-foot E. S. Booth , and has a 16-foot Boston 
Whaler. A number of smaller boats are available for re- 
search work associated with the courses being offered. 
Scuba equipment is available. 

The degree of M. S. in Biology with an emphasis in 
marine biology is offered in the Department of Biology. 

All students must complete a minimum of 45 graduate- 
approved credits, pass written and oral departmental 
examinations, and demonstrate ability to carry out inde- 
pendent research fulfilling the thesis requirement. 

The degree of M. S, in Biology was awarded to six 
candidates during the 1971-72 school year. 

The following courses are offered in conjunction with 
the above program: 

UNDERGRADUATE 



428 Physiology of the Algae 4 

429 Limnology 4 
451 Invertebrate Zoology 5 

462 Ichthyology - 4 

463 Marine' Botany 4 

464 Animal Behavior * 4 

467 Biological Oceanography , 4 

468 Comparative Physiology 4 
470 Biophysics 4 
474 Marine Invertebrates 4 

GRADUATE 

510 'Graduate Seminar 1 

511 Biosystematics ^ 4 
514 Symbiosis ' ' 4 

525 Readings in Physiology ' 4 • 

526 Readings in Invertebrate Zoology . 4 - 

528 Readings in Ecology , . . 4 

529 Readings in Symbiosis 4 

530 Readings in Biosystematics . * 4 
545 Thesis B 



Xhe instructional staff for the courses listed .above con- 
sists of the following: . . 

BIOLOGY - . . 

Clayton, Dale L. , Ph,p. , Assistant Professor 
Dickson, Leal G. , Ph. D. , Assistant Professor 
Forss, Carl A. , Ph. D. , Associate Professor 
Grable, Albert E. , Ph.D., Associate Professor 
McCloskey, Lawrence R., Ph.* D. , Assistant .Professor 
.perry, Alf red W. , Ph.D., Associate Professor 
Rigby. Donald W. , Ph.D., Professor and Chairman, 
Department of Biology 



THE UNIVERSITY OF WASinNGTON ' 
Seattle, Washington 98195 

The University of Washington offers a variety of marine 
scicnce-oricrited programs using teaching and research fa- 
cilities on its main campus and at several marine facili- 
ties in the Pacific Northwest and Alaska. Courses dealing 
with thj5. ocean and of use to marine scientists are also of- 
fered in the Departments of Atmospheric Sciences, Eco- 
nomics, Geography, Geological Sciences, Geophysics, and 
in the College of Forest Resources. The university has 
established an Institute of Marine Studies to encourage .in- 
terdisciplinary ediieation and research programs, especi- 
ally as they .relate to policy and institutional problems of 
the oceans that combine natural sciences and engineering 
■with law, economics, international affairs, and public ad- 
ministration. The Division, of Marine Resources coordi" 
nates the Sea Grant Program, which involves courses re- 
lated to rnarine resources taught in various departments 
and. colleges. 

The university also offers undergraduate and graduate 
programs in ocean engineering, fisheries, and law a'nd 
marine affairs. * 

DEPARTMENT OF OCEANOGRAPHY 

The Department of Oceanography has laboratory and 
ship facilities located along the Lake Washington Ship 
Canal on the main campus. The department occupies three 
permanent buildings (two of which were constructed in 
1967 and 19,68). Research vessels ranging in size from 
65 feet to 208 feet (the R/V Hoh, R/V Onar and R/V Tho- ♦ 
mas G. Thompson) .are operated by the department for in- 
shore and deep-sea studies.- 

Special facilities include a closed salt-water system, 
controlled environment roomj a tidal model of Puget 
Sound, wave tank^ and rotating models, shipboard and 
diore-based IBM 1130 computers, a paleomagnetics labor- 
atory, a sea-ice laboratory. X-ray emission and gamma- 
ray spectromjeters,. particle counteFfi, provisions for work 
with radioactive isotopes, ^ chemostat laboratory, and a. 
Scuba support facility. Also available are an excellent 
Fisheries-Oceanography Library, a well-equipped devel- 
opmental laboratory, and the University Computer Center. 
Departmental teaching and research also use the univer- 
sity's Friday Harbor Laboratories, a marine biological 
station on San Juan Island, about 80 miles north of the 
main campus. ^ 

Thd department offers the Bachelor of Arts and the " 
Bachelor of Science degrees. The student in either cur- 
riculum must meet the requirements of the CoUege of 
Arts and Sciences', outlined in the university bulletin. 

Students who have majored in oceanography or another 
science and appear likely to succeed in graduate study can 
be accepted in the program of the Department of Ocean- 



ography. Admission is based on grade records, letters 
of rocommondation, and the results of the Graduate Re- 
cord Examination. Students vhc h^L^fi pot majored in 
oceanography should acquire a broad background in sci- 
ence and mathematics eo»;ival(?nt to tht> r»»quir'»monts for 
the baccalaureate degrees in oceanography, Adviitional 
information can be obtained from the Graduate Program 
Office. 

The student specializes in biological, chemi'.al, geolo- 
gical, geophysical or physical oceanography; Interdisci- 
plinary studies are possible. All requirem-.^nts of the 
Graduate Si:hool must be satisfied. 

The department offers a thesis and a non-thesis pro- 
gram leading to the Master of Science degree. In both, 
the student and his adviser prepare a program of study to 
be approved by the student's supervisory committee. A 
dopartniental comprehensive written examination is re- 
quired. Language requirement is determined by the stu- 
dent's faculty adviser. 

The department also offers a program leading to the 
Do ctor of Philosophy degree. The student ami his super- 
visory committee prepare' a program of study and re- 
search and the student must pass a general examination 
in oceanography and supporting fields. He then completes 
the research for his dissertation and prepares for his final 
examination. 

The following courses are offered in conjunction with 
the above programs. 



UNDERGRADUATIi: 



no 


Lectures in Oceanography 


I 


ill 


Lectures in Oceanography 


1 


112 


Lectures in Oceanography 


1 


203 


Introduction to Oceanography 


5 


360 


Methods and Instruments in Oceanography 


3 


385 


The Oceans I 


10 


386 


The Oceans 11 


10 


388 


Oceanography for Science Teachers 


5 


401 


General Physical Oceanography I 


5 


402 


General Physical Oceanography II 


5 


405 


General Geological Oceanography 


5 


415 


Fundamentals of Underwater Acoustics 


3 


416 


Applications of Underwater Acoustics 


2 


417 


Physical Oceanography I 


5 


418 


Physical Oceahography II 


5 


419 


Ocean Tides and Waves 


5 


421 


Chemical Oceanography - 


2 


422 


Theoretical Chemical Oceanography 


2 


423 


Chemical Oceanography Laboratory 


2 


424 


Chemical Obeanography Laboratory 


2 


433 


Biological Oceanography; Organisms and 






- Processes ' . 


3 


434 


Biological Oceanography; Organisms and 






Environments 


3 


435 


Biological Oceanography; Qu'.intitative Aspects 


1 3 


443 


Regional Oceanography 


3 


444 


Design and Analysis of Oceanographic Experi- 






ments ^ . 


3 


4 50 


Geological Oceanography 


5 


452 


Physical Sedimentology 


3 


454 


Biogenic Sediments I 


3 


455 


Biogenic Sediments II 


3 


456 


Acoustic and Seismic Techniques 


2 ' 


457 


Marine Sedimentation 


3 


4 58 


Chemical Aspects of Marine Sediments 


3 


460 


Field Experience inr Oceanography 


1-6 


462 


Applications of Oceanography 


2 


4aaH 


Field Kxperience r Honors 


2-6 


499 


Undergraduate Research 


1-12 


GRADUATE 




505 


Current Problems in Geological Oceanography 


■ 1 


511 


Marine Hydrodynamics I 


4 


512 


Marine Hydrodynamics II 


4 


513 


Marine Hydrodynamics III 


4 . 


514 


Seminar in Physical Oceanography 


1 


515. 


Waves 


4 ^ 


516 


Ocean Circulation 


2 



517 Oceanography of Inshore Waters 5 

518 Seminar in Dynamical Oceanography 1 

519 Interaction of the Sea and Atniospherc 5 

520 Seminar 0 

521 Seminar in Chemical Oceanography * 
523 Advanced Problems in Chemical Oceanography 1-4 

530 Marine Primary Prpductivity 3 

531 Seminar in Biological Oceanography 

532 Marine Microbiology 1-4 

533 Zooplanklon Ecology 3 or 6 

534 Phytoplankton Ecology 6 

535 Advanced Plankton Ecology ' 3 

536 Benthos Ecology 3 

537 Environmental Physiology of Marine Microalgae 4 

538 Identification and Structure of Marine B^»nthic 

Communities 2 

540 Seminar in Geometronics 1-3 

544 Statistical Models in Oceanography 3 

548 Topics iri Physical Oceanography 1-4 

550 Seminar in Geological Oceanography * 

551 Marine. Sediments 2 
553 Research Techniques in Marine Geochemistry 2 

555 Marine Geochemistry 3 

556 Advanced Marine Geology * 

560 Fluid Mechanics of Erosion and Sediment 

Transpoi't 3 

561 Seminar in Geological Fluid Mechanics 3 

570 Simulation Analysis of Marine Systems 5 

571 Gravity and Geomagnetic Interpretation 3 
573 Terrestrial Magnetism 3 
581 Analysis of Sediments and Sedimentary Rocks 5 
600 Independent Study or Research ■ * 
700 Master'.s Thesis * 
800 Doctoral Dissertation * 



*Cr.edit to be arranged. 

In addition to the course offerings leading to the de- 
grees mentioned, courses dealing with the ocean and of 
use to marine scientists are offered in the Departments 
of Botany, Geophysics, Atmospheric Sciences, Zoology, 
the School of Business Administration, Geography, the 
College of Forest Resources, the Department of Economics 
and the School of Law. The Division of Marine Resources 
coordinates the Sea Grant Program, which involves cour- 
ses related to marine resources, taught in various depart- 
ments and colleges. 

The instructional staff for the courses listed above con- 
sists of the following; 

DEPARTMENT OF OCEANOGRAPIfy 

Aagaard, Knut, Ph.D., Research Assistant Professor 
Anderson, Geof'ge C. , Ph. D. , Research Professor 
Banse, Karl, Ph.D., Professor 
Barnes, Clifford A., Ph.D., Professor 
Bennett, Lee C. , Jr. « Ph.D., Assistant Professor 
Burns, Robert E. , Ph.D., Affiliate Associate 
' Professor 

Campbell, William, Ph.D., Affiliate Associate 
Professor 

Cannon, Glenn A. , Ph.D., Affiliate Associate 
Professor 

Carpenter, Roy, Ph. D., Assistant Professor 
'Coachman, Lawrence K., Ph.D., Professor 
Codispoti, Louis A. , Ph.D., Acting Assistaht * 

Professor 
Creager, Joe S. , Ph.D., Professor 
Criminale, William O. , Jr., Ph.D., Associate 

Professor 

Dugdale, Richard C. , Ph.D., Research Professor 
Duxbury, Alyn C. , Ph. D. , Research Assistant 
Professor 

Echols, Ronald J., Ph. D. , Research Assistant 
Professor 

English, T. Saunders, Ph.D., Associate Professor 
Ewart, Terry E., Ph.D., Senior Research Associate 
Fleming, Richard H. , Ph.D., Professor 
Frost, Bruce W. , Ph.D., Assistant Professor 
Halpern, David, Ph. D.., Affiliate Associate Professor 



Hasselman, D. E. , Ph. D. , Research Associate 
Professor 

Healy, Michael L. , Ph.D., Resoarch Assistant 
Professor 

• Ht^nry, Dora P. , Ph.D., Reseurch Associate 
Professor 

Irish, .I.D, , Ph.D., Research Assistant Profossor 
Kelley, James C. , Ph.D., Associate Professor 
Konnar,R. , Ph.D., Research Associate Professor " 
Larsen, Lawrence H. , Ph.D., Research Associate 
Professor 

Lee, F. B. , Ph. D. , Senior Research Associate 

Lewin, Joyce C. , Ph.D., Professor 

Ling, Hsin-Yi, Ph.D., Research Associate Prof.?ssor 

Lister, Clive R. B. , Ph. D. , Associate Professor 

McManus, Dean A. , Ph.D., Professor 

Martin, Seelye, Ph.D., Research Assistant Professor 

Merrill, Ronald T. , Ph.D., Associate Professor 

Murphy, Stanley R. , Ph. D. , Professor of Oceanography 

and of Mechanical Kngincering; Director, Division 

of Marine Resources 
Packard, T.T., Ph.D., Senior Research Associate 
Pavlou, S. , Ph. D. , Research Associate Professor 
Piper, David Z., Ph.D., Assistant Professor 
Prinsenberg, S. , Ph.D., Research Associate 

Professor 

Rattray, Maurice, Jr., Ph.D., Chairman and Professor 

Richards, Francis A. , Ph. D. , Professor 

Roden, Gunnar I. , M.S., Senior Research Associate 

Smith, J. Dungan, Ph.D., Associate Professor 

Smith, T. D. , Research Associate 

Walsh, J. J., Ph.D., Research Assistant Professor 

Winter, Donald F. , Ph.D., Acting Associate Professor 

Worsley, Thomas, Ph.D., Senior Research .^ssocinte 

For further information, address all inquiries directly 

to; 

Ms. Carolyn Hartness 
Curriculum Adviser 

108 Oceanography Teaching Building WB-IO 
Dep'irtment of Oceanography 
University of Washington 
Seattle, Washington 98195 

DEPARTMENT OF BOtANY 

The Department of Botany's principal teaching antJ re- 
search facilities are^located in Johnson Hall on the main 
campus and at the Friday Harbor Laboratories. These in- 
clude marine and freshwater algal culture facilities, num- 
erous cultures of marine algae, a collection of preserved 
algae in a special algal herbarium, and Scuba diving equip- 
ment. There is a boat for field work and a larger vessel 
is available at the Friday Harbor Laboratories for dredg- 
ing operations. 

In addition to the Bachelor of Science degree program 
in botany, the department offers both a Master of Science 
and a Ph.D. degree program, with special emphasis in 
marine algology and marine mycology. 

The following courses are offered in. conjunction with 
the aViove programs: 

UNDERGRADUATr. 



443 FreshwateL Algar 5 

445 Marine Botany 7 

446 Algology 5 

447 Phytoplankton Morphology and Taxonomy ' 5 

448 Marine Algal Ecology ■ .5 

GRADUATE 

524 Topics in Algology , 2 

545 Marine Algology 6 ' 

565 Marine Mycology 6 



Instructional staff for the courses listed above includes 
the following: 



Norris, Richard, Ph.D., Professor 
Waaland, Robert, Ph. D. , Assistant Professor 
. Whisler, Howard, Ph.D., Associate Professor 

To obtain further information, address all inquiries 
directly to: 

Dr. A. R. Kruckeberg, Chairman 
Department of Botany 
240 Johnson Mall AK-lO 
University of Washington 
Seattle, Washington 98 1 95 

DEPARTMKNT OF ZOOLOGY 

The I'jepar-tnient of Zoology's offices and laboratories 
are in Kincaid Mall (opened December 1971) on the main 
campus with facilities for advanced instruction and re- • 
search including controlled I'livironment seawater aquar- 
ium rooms. The modern facilities of the Friday Harbor 
Lnboratories on San Ju:in Island aro also nvailable for in- 
strvietion and research on marine organisms. 

While the di^partment does not offer. a degree in marine 
biology, students pursuing degree programs may strongly 
emphasize this area by S(!lecting a variety of marine bio- 
logy courses in fulfilling ihn degree requirements. 'I' wo 
undergraduate degree programs are offered: Bachelor of 
Arts and Bachelor of Science. Candidates for either must 
meet the requirements of the College of Ai-ts and Sciences. 

Graduate programs in the Department of Zoology inclu- 
ding course work and research lead to the Master of Sci - 
enc e and Doctor of Philosophy degrees. A non-thesis 
master's program is also offered. The major fields of 
interest in the department are cellular and developmental 
biology, general and comparative physiology, ecology and 
ethology, and vertebrate and invertebrate 7.oolog>', A 
graduate student interested in marine biology may take 
several courses in the department or in one of a complex 
of departments of biological sciences at the university. 
Entering students should have completed the following ■ 
courses: organic and /or physical chemistry, v>ne year of 
college physics, mathematics through calculus, and a sur- 
vey of the plant kingdom. Reading proficiency is required 
in at least one of the following languages: french, german, 
Japanese or russian. All students are required to gain 
some teaching experience regardless of source of support. 
With the objective of insuring a broad background in zoo- 
l0Ry» Jin entering graduate student participates in :i diag- 
nostic conference with a faculty committee. The student's 
academic strengths and weaknesses are assessed in view 
of the student's interests and a course of studies is pre- 
scribed. A general oral examination taken in the third or 
fourth-year includes the defense of an original research 
proposal and precedes candidacy for the Ph. D. degree. 

The following marine-related courses are included in 
the Department of Zoology curriculum: 

UNDERGRADUATE 



330 Natural History of Marine Invertebrates 5 

430 Marine Zoology 8 

432 Marino Invertebrate Zoology , 85. 

433 Invertebrate Zoology . 5 

434 Invertebrate Zoology 5 

GRADUATE 

533 Advanced Invertebrate Zoology 6 

534 Topics in Advanced Invertebrate Zoology 3 
53 6. Comparative Invertebrate Embryology 6 
538 Advanced Invertebrate Physiology 6 
.572 Topics in Ecology 2-3 
574 Ecology of Marine Communities 3 
576 Environmental Marine Physiology 6 



The instructional staff for the cour ses listeJ above in- 
cludes the following: 

Cloney, Richard A. , Ph.D., Professor ' . 

Fernald, Robert L. , Ph.D., Professor 

^ 

. ■ . ^\ , 
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nig, Paul L, , Ph. D. , Professor 
Johansen, Kjell, Ph.D., Associate I'rofessor 
Kohn, Alan .1, , Ph. D, , Prof^-ssor 
Kozloff, Kugcne N. , Ph. D. , Professor 
Martin, Arthur W. , Ph.D., Professor 
Paine, Robert T. , Ph.D., I'rofcssor 
Whiteley, Arthur H., Ph.D., Professor 
Willows, A. O, Dennis, Ph. D. , Associate Professor 
and Director, Friday Harbor Laboratories 

To obtain further information, address all inquiries 
directly to: 

Dr. Alan Kohn 
Department of Zpology 
448 Kineaid Hall (NJ-15) 
University of Washington 
S^'attlc, Washington 98195 



OCKAN KNGINEKRING PRCX:}RAM 

The Ocean li:ngineering Program at the University of 
Washington has been designed to take advantage of the 
breadth of marine and engineering-oriented curricula on 
campus and of the natural setting of Seattle with respect to 
the marine environment. The undergraduate student may 
begin a specialty through the Interdisciplinary ICngineering 
Studies Program; the graduate student will be enrolled in 
a graduate degree program offered by the faculty of the 
engineering department that best fits his background and 
objectives. The program for the particular student is ar- 
ranged on an individual basis, built around the specialties 
within his engineering department, with related course 
work from oceanography, fisheries, atmospheric sciences, 
economics, etc. These are required for the Master of 
Science and Ph. D. degrees. 

The laboratory facilities on campus and in the field 
which arc used to support leaching and research in ocean 
engineering arc coordinated by the director of the Opean 
Engineering Research Laboratory. A subsonic wind tun- 
nel (8-foot by 12-foot section, 180, mph) with an external 
air supply at a pressure of 3,000 pounds per square inch 
with a mass flow of 1. 5 pounds per second is operated in 
aeronautics and astronautics. A large Chemical Engin- 
. ecring Laboratory with special facilities such a,s a 20-foot 
glass distillation column, a 20-foot absorption column, 
and a fluid (air and water) loop for research and calibra- 
tion is available. Laboratories for hydraulics, wave stu- 
dies, structures, materials, soil mechanics, water bib- 
logy and chemistry are located in civil engineering. Those 
for acoustics,' electronics and control systems, and energy 
conversion are in electrical engineering. Mechanical en- 
gineering has laboratories of heat transfer and thermody- 
namics, experimental stress analyses, material proc<>s- 
sing, and vibrations and acoustics. A ceramics labora- 
tory and those for material properties and mineral proces- 
sing are availalale through mining, metallurgy and cer/j- 
mics." Nuclear engineering has a separate teaching and 
research nuclear reactor (100 KW argonaut type) hous(^d 
in a separate facility. Part of the work done by the Ap- " 
plied Physics Laboratory is marine-oriented and, when 
there is a match between student interest* and project, the 
thesis research may be perform c»d through this laboratory. 
A bottom-mounted, surface- piercing instrument platform 
in Puget Sound is available. Outstanding collections of 
books and periodicals of interest to. the engineer and ma- 
rine Scientist and a research computer laboratory round 
out the facilities. 

The Division of Marine Resources acts as coordinator 
of the work being carried out in the marine- related scien- 
ces between the many departments and colleges of the uni- 
versity which are active in this field. These include at- 
mospheric sciences, botany, chemical engineering, civil 
engineering, electrical engineering, oceanography, and 
20ology. It also coordinates the Sea Grant Program, 
which involves courses related to marine resources taught 
^ in various departments and colleges. 
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The following courses are offered in conjunction with 
the above programs; 

AERONAUTICS AND ASTRONAUTICS 



510 


Wave Propagation in Tluids and Solids 


3 


567 


Analysis in Engineering 1 


3 


568 


Analysis in Engineering II 


H 


BOO 


Independent Study or Ri-scarch 




700 


Master's Thesis 




800 


Doctoral Dissertation 


! 


CHEM I CA L ENGINE ERING 




600 


Independent Study or Research 




700 


Master^s Thesis 




800 


Doctoral Dissertation 


* 


CIVIL ENGINEERING . . 




Core Courses 






CIVE 506 


Probabalistic Dusign Theory 


3 


CIVE 543 


Marine Technology Affairs I 


o 
6 


CIVE 544 


Marine Technology Affairf; II 


3 


CIVE 599 


Special Topics - Water and Air 






Resources 


J 


CIVE 600 


Independent Study or Research 




CIVE 700 


Master's Thesis 




GIVE 800 


Doctoral Dissertation 


* 


Transportation, Construction and Gcotechnical Coursps 




CETC 523 


'/'ransportation Terminals 


3 


Water and Air 


' Resources 




CEWA 444 


Coastal Engineering I 


3 


CEWA 4 50 


Man and the Pollution of his. 






Environmf?nt 3 or 


5 


CICWA 4 52 


System Engineering Fundamentals 


3 


CEWA 453 


Water and Waste-Water Treatment 


3 


CEWA 457 


Water Quality Analysis 


3 


CICWA 487 


Industrial Waste Management 


3 


CEWA 541 


Hydrodynamics in Water Quality 


3 


CEWA 542 


Hydrodynamics I 


3 


CEWA 543 


Hydrodynamics II 


3 


CEWA 544 


Coastal Hydraulics 


3 


CEWA 55G 


Industi'ial Waste Treatment 


3 


CEWA 558 


V/ater Quality Management 


3 


CEWA 559 


Water Resources System Management 


3 


ELECTRICAL ENG1NE?:RING 




421 


Elect roacousties * 


4 


505 


Analysis of Random Processes 


4 


.518 


Digital Signal Processing 


4 


519 


Measurement and Analysis of Random 






. Data 


3 


525 


Acoustics in Engineering I 


3 


526 


Acoustics in Engineering I> ■ 


3 


5^5 


Advanced Topics in Communication 






Theory 


3 


600 


Independent Study or Research 




700 


Master's Thesis 




800 


Doctoral Dissertation 




MECHANICAL ENGINEERING ^. 




403 


Corrosion and Surface Treatment of 






Materials 


3 


470 


Mechanical Vibrations 


3 


473 


Instrumentation 




490 


Naval Architecture 


3 


491 


Naval Architecture 


3 


492 


Naval Architecture 


3 


567 


Advanced Dynarhics 


3 


590 


Random Meeliartieal Vibrations 


3 


600 


Independent Study or Research 


« 



IS2 



700 
800 



Master's Tlv.^sis 
Doctoral Dissortation 



CERAMIC, M1:TALLURGICAI. AXn MINING 
KNGINKERING 

ClilRIi: 600 Inrlependent Study or' Research 

CERT. 700 Master's Thesis 

CKRI-: 800 Doctoral Dissertation 

MKTH) 423 Corrosion of Knginoering Materials 

METl-: 600 Independent Study or Research 

METE 700 Master's Thesis 

METE 800 Doctoral Dissertation 

MINE 426 Exploration and Development of Mineral 
Deposits 

MINK 427 Exploration Geophysics: Introduction 

MINE 481 Mineral Indust.-v Economics 

MINE 600 Independent Rcstareh 

MINE 700 Master's Thesis 

NUCLI3AR ENGINEERING 



486 
700 
800 



Nuclear Power Plants 
Master's Thesis 
Doctoral Dissertation 



OCEAN ENGINEERING 



498 
551 
552 



Special Topics in Ocean Engineering 1-5 
Ocean Engineering Systems Design I 3 
Ocean Engineering Systems Design II \i 



Credit To Be Arranged. 



The instructional staff for the courses listed above in- 
cludes the following: 

D EPARTMENT OF AERONAUTICS AND ASTRONAUTICS 

Bollard, R.J.Ii. , Ph. D. , Professor and Chairman 
Fyfc, Ian , Ph.D., Professor of Aeronautics 
Vagners, Juris, Ph. D. , Assistant Professor of Aero- 
nautics and Astronautics 

DEPARTMENT OF CHl!:MICAL ENGINEERING 

Gardner, Howard S. , Sc. D. , Professor of Chemical 

Engineering and of Pulp and Paper Technology 
Moulton, R. Wells, Ph.D., Professor and Chairman . 

DEPARTMENT OF CIVIL ENGINEERING " 

Carlson, Dale A. , Ph.D., Professor and Chairman 
Christman, Russell F. , Ph. D. , Associate Professor 

of Chemistry 
Brown, Colin B. , Ph.D., Professor of Civil 
Eiigineering 

Hartz, Billy J., Ph.D., Professor of Civil Engineering 
Mai'» Brian W. , Ph.D., Professor of Civil Engineering 
Nece, Ronald E. , Sc. D. , Professor of Civil Engin- 
eering 

Richey, Eugene P. , Ph. D. , Professor of Civil 
Engineering 

, Sherif, Mehn^etA., Ph.D., Associate Professor of 
Civil Engineering 
Sylvester. Roberto.. S.M., Professor of Civil 
Engineering 

Welch, Eugene B. , Ph.D., .Associate Professor of 

Applied Biology 
Wenk, Edward, Ph.D., Professor of Engineering and 

Public Affairs 

DEPARTMENT OF ELECTRICAL ENGINEERING 

Clark. Robert N. , Ph.D., Professor of Electrical 
Engineering 

Dow, Daniel G. , Ph. D. , Professor and Chairman of 

Electrical Engineering 
Lytle, Dean W. , Ph.D., Professor of Electrical 

•Engineering 



Rogers, Walter E. , M.S., Professor of lUoctrical 
Engineering 

Sigelmann, Rubens A. , Ph.D., Associate I'rofessor 
of Electrical Engineering 

1.->EPARTMENT OF MECHANICAL ENGINEERING 

Adoe, Bruce, Ph.D., .Assistant Professor of Mechani- 
cal Engineering 

Oalle, Kurt R. , Ph.D., Assoeiatt? Professor of 
Mechanical Engineering 

Gray, Gordon M., Ph.D., Research Assoeiate Pro- 
fessor and Director, Ocean Enginv^ering R^^seareh 
Laboratories 

Jorgensen, .lens E. , Sc.D., .Assistant Professor of 
Mechanical Engineering 

Kippenhan, Charles.!., Ph.D., Professor and Chair- 
man, Meehanical Engineering 

Merchant, Howard C. , Ph. D, , Associate Professor of 
Mechanical Engineering 

Murphy, Stanley R,, Ph.D., Professor of Ocean- 
ography and Mechanical and Ocean Engineering 

Sandwilh, Colin, Ph.D., Assistant Professor of 
Meehanical Engineering 

Vesper, Karl M. Ph. D. , Associate Professor of 
Management and Organization and of Mechanical 
Engineering 

DEPARTMENT OF MINING, METALLURGICAL AND 
CERAMIC ENGINEFRING 

Brien, Frede/'ick B. , M.S., Professor of Mineral. 
Engineering 

Polonis, Douglas H. , Ph.D., Professor and Chairman 
of Mining, Metallurgical and Ceramic Engineering 

Zupp, Richard R., Ph.D., .Assistant Professor of 
Metallurgical Engineering 

DEPARTMENT OF. NUCLEAR ENGINEERING ' 

3abb, Albert L. , Ph. D. , Professor and Chairman of 
Nuclear Engineering and Director, Nuclear Reactor 
I.^aboratories 

Woodruff, Gene L. , Ph. D. , Associate Professor of 
Nuclear Engineering and Associate Director, 
Nuclear Reactor Laboratories 

To obtain further information, direct all Inquiries to: 

Professor Eugene P» Richey 

313 Harris Hydraulics Laboratory (WD- 10) 

University of Washinj^ton 

Seattle, Washington 98105 



COLLEGE OF FISmj:RIES 

The College of Fisheries field station at Big Beef Creek 
on Hood Canal provides additional opportunities for class 
field studies and research in stream and estuarlne eco- 
logy. The fopd science facilities Include separate well- 
equipped laboratories for food microbiology, food bio- 
chemistry and food analysis. A unique feature is the co- 
balt 60 research irradiator. A 67-foot dlesel-powered 
boat, operated by the college, is capable of trawling to a 
depth of 1,000 fathoms and is equipped for other-types of 
fishing as well Us a wide variety of experimental work. 

Basic requirements for admission to the graduate pro- 
gram In the college are a bachelor's degree from an insti- 
tution of recognized standing with a grade point average of 
3. 00 in the junior and senior years of college work. 

The following degrees are offered In the College of 
Fisheries: 

1. Bachelor of Science and Bachelor of Sclent'e In Fish - 
eries. Bachelor's degrees require completion of a. eom-. ' 
mon core curriculumin basic science (30 quarter credits), 
mathematics and statistics (9-11 quarter credits), envi- 
ronmental science (11 ..quarter credits), and social sci- 
ence (II quarter credits). In addition to. the core curri- 
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culum, tht» student selects onv or two sots of prescribed 
courses from seven areas of emphasis. The sots consist 
of 25-30 quarter credits. The areas of emphasis, arc: 
fish culture, invertobrato culture, recreational fisheries, 
aquatic rttsource management, water quality, fish proces- 
sing, and general environmental study. 

2. Hachelor of Scienre (Pood Science) . To obtain this 
degree in the food science program, the student must com- 
plete the requirements for university graduation with at 
least 10 credits in humanities an<J biological studies. Cour- 
ses in biochemistry, chemistry, mathematics, physics, 
preventive medicine and Fisheries 395 and Food Science 
380, 481. 483, 484, 485. 486, 487 and 498 are required. 

3. Master of Science . At least one year of 'approved 
study with a completion of a research project and thesis 
leads to the master's degree. A minimum of 45 upper- 
division or graduate credits must be presented including 
18 credits in Fisheries 700 or Food Science 700, six cre- 
dits in Fisheries 520 or Food Science 521 and three addi- 
tional credits in courses numbered 500 or above. 

4. IJoctor of Philosophy. Students must complete at 
least three years of graduate study including a disserta- 
tion. Credits earned for a master's degree may bi? ap- 
plied toward the doctor's degree. Students must demon- 
strate proficiency in the translation of one foreign langu- 
age. 

The following courses are offered in 'conjunction with 
the above programs:. 

FisHi':Rn:s 



101 Introduction to Fisheries Science 5 
311 Biology of Fishes 3 
314 Methods and Instruments for l'"'ishery Investi- 
gations 3 
340 Applications of Oigital Computers to Biologi- 
cal Problems 4 
367 Recreational Fisheries 3 
379 Fisheries of the World 3 
395 Literature Search 3 
401 Classification of Fconomically Important Fishes 5 

405 Economically Important Moll us ca 5 

406 Economically Important Crustacea 5 
425 Life History of Marine Fishes 5 
435 Physiological Effects of Water Pollutants 3 
444 Fisheries Genetics 3 

451 Reproduction of Salmonoid Fishes 5 

452 Nutrition and Care of Fishes 5' 
454 Communicable Diseases of Fish<?s . 5 
4 59 Aquatic Food Chains 5 
460 Water Management and Pollution Studies 5 
4 65 Problems in Fish Biology 6 

471 Principles of Aquatic Radioecology 3 

472 Methods of Aquatic Radioecology 3 

473 Radionuclides in the Aquatic Environments 3 
477 Applied Chemicjal Techniques in the Aquatic 

Environment 3 

499 Undergraduate Research 1-3 

501 On-the-job Training 1-3 

503 Systematic Ichthyology 5 

504 Invertebrate Pathology 5 

505 Research Techniques in Shellfish Biology 5 

506 Shellfish Sanitation 5 

507 Topics in Fish Ecology 1-5 

515 Fish Physiology 3 

516 Fish Physiology Laboratory 2 
520 Graduate Seminar ' 2 
525 Ecology of Marine Fishes '3 
531 Seminar in Water Pollution Problems 3 
535 Metabolic Effects of Chemical Pollutants 4 
540 Application of Digital Computers to Problems 

in Aquatic Ecology 3 

545 Speciation 3 

556 Introduction to Quantitative Population Dynamics 3 

557 Theoretical Models of Exploited Animal 

Populations 3 

558 ' Estimation of Population Parameters 3- 
600 Independent Study or Research * 
700 Master's, Thesis * 
800 Doctoral Dissertation * 



FOOD SCIENCE 



378 Principles of Fishing Gear and Vessel 

Development 3 

380 Principles of Fisheries Technology 3 

381 Environment, Food and Technology 3 

481 Introduction to Food Technology 5 

482 Principles of Food Analysis I 5 

483 Principles of Food Analysis II 5 

484 Principles of Food Processing I - 5 

485 Principles of Food Processing II 5 

486 Deteriorative Processes in Food 5 
498 Undergraduate Thesis 2-6 
504 Principles of Technological Research in Food 3 

521 Graduate Seminar in Food Science 2 

522 Biological and Chemical Origins of Foods and 

Food Components and Their Functional 

Characteristics 3 

523 Advanced Marine Food Processes 5 

524 Microorganisms in Foods 4 

525 Advanced Unit Operations in Food Processing 3 

526 * Advanced Unit Operations in Food Processing 

Laboratory 3 

600 Independent Study or Research * 

700 Master's Thesis * 

800 ' Doctoral Dissertation * 

^Credit To Be Arranged. 

CENTER FOR QUANTITATIVE SCIENCE 

270 Systems Analysis and Management, Science 

Methodology in Resource Management 3 

281 Elements of Statistical Method 5 

291 Analysis for Biologists 3 

292 Analysis for Biblogists 3 
340 Applications of Digital Computers to Problems 

In Resource Management 4 

376 Operations Research in Resource Utilization I 3 

381 Elementary Concepts in Statistics 4 

382 Statistical Inference in Applied Research 5 

383 Statistical Inference in Applied Research 5 

391 Introduction to Matrices and Their Applications 3 

392 Techniques of Applied Mathematics in^ 

Biology I 3 

393 Tecliniques of Applied Mathematics in 

Biology 11 3 . 

4 50 Ecological Models .4 

456 Mathematical Models in Population Biology 4 

457 Management of Exploited Animal Populations . . 4 

461 Thermodyna'mics of Life Processes 4 

462 Irreversible Thermodynamics in Biology 4 
471 Systems Analysis in Resource Management 4 

476 Operations Research in Resource Utilization II 3 

477 Advanced Programming with Applications in 

Resource Management 3 

480 Sampling Theory for Biologists 4 

486 Experimental Design 3 

The instructional staff for the courses listed above in- 
cludes the following: 



Bell, Milo, B.S. , Professor 

Bevan, Donald E. , Ph.D., Professor 

Bonham, Kelshaw, Ph. D. , Research Professor 

Brown, George W. , Ph.D., Associate Professor 

Burgner, Robert L. , Ph.D., Professor and Director, 

Fisheries Research Institute 
Chapman, Douglas G. , Ph.D., Professor and Dean 
Chew, Kenneth K., Ph.D., Professor 
DeLacy, Allan C. , Ph.D., Professor 
Donaldson, Lauren R., Ph.D., Professor 
Gallucci, Vincent F. , Ph.D., Research Assistant 

Professor 
Hansen, Randall G. , M.S., Lecturer 
Held, Eclward, Ph.D., Research Professor (on leave) 
Hershberger, William K. , Ph.D., Assistant Professor 
Jones, G. Ivor, Ph.D., Acting Associate Professor 

(on leave) 
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Kasahara, Hiroshi, Dr. of Agriculture, Professor 
(on leave) 

Liston, John,. Ph. D., Professor and Director, Insti- 
tute for Food Science and Technology 
Matches, Jack, Ph.D., Associate Professor 
Mathews, Stephen, Ph.D., Acting Assistant Professor 
Mathisen, Ole A. , Ph. 0, , Professor (on leave) 
McCaughran, Donald, Ph.D., Assistant Professor 
Nakatani, Roy E. , Ph. D. , Acting Professor and 

Assistant Director, Fisheries Rrscarch Institute 
Pigott, George M, , Ph. D. , Professor 
Riddle, Victor M., Ph.D., Associate Professor 
Rogers, Donald E. , Ph.D., Research Assistant 
Professor 

Royce, William F. , Ph.D., Professor (on leave) 

Salo, Ernesto., Ph.D., Professor 

Seymour, Allyn H. , Ph.D., Professor and Director, 

Laboratory of Radiation Ecology 
Smith, Lynwood S. , Ph.D., Professor 
Stober, QuentinJ., Ph.D., Research .Assistant 

Professor 
Taub, Frieda B., Ph.D., Professor 
Tillman, Michael, Ph. D. , Acting Assistant Professor 
Van Cleve, Richard, Ph.D., Professor - 
Welander, Arthur D, , Ph. D. , Professor 
Whitney, Richard R. , Ph. D. , Professor 
Wissmar, Robert, Ph.D., Research Associate 
Wydoski, Richard S, , Ph.D., Associate Professor 

For further information, address all inquiries directly 

to: 

Dr. Douglas G. Chapman, Dean 
College of Fisheries 
University of Wasklngton 
Seattle, Washington bSlOS 



LAW AND MARINE AFFAIRS . ' 

For students. who have completed their first degree in 
law, the School of l^aw at the University of Washington of- 
fers a course of study in law and marine affairs leading to 
the LL. M. degree. Particular emphasis is placed upon 
the interdisciplinary aspects of marine affairs. Ciirricu- 
lar offerings are available in the School of Law, the Col-, 
lege of Fisheries^ the Department of Oceanography, the 
Graduate School of Public Affairs, the College of Engin- 
eering, the Department of Economics, and the Department 
of Geography. 

Requirements for conferral of the LL.M. degree in- 
clude the satisfactory completion of 40-45 quarter credits 
of course work and research, of which a minimum of 15 
must be in the School .of Law. 

ECONOMICS 

. Natural Resources Utilization and Public Policy 

ENGINEERING 

Social Management of Technology 
Ocean Engineering Systems Design 
Marine Technology Affairs 
Systems Engineering Fundamentals 
Man and Pollution of his Environment 

FISHERIES 

Fisheries Sciences 
GEOGRAPHY 

Geography of Transportation 
LAW 

Natural Resources • 
International Law of the >Sea 



Ocean Resources Seminar 
■ Admiralty 

Directed Research 

PUBLIC POLICY 

Policy Development and Administration: Nnturiil 
Resources 

OCKANOGRAPint' 

Marine Sciences and Law 

Persons interested in appl^^ing for the LL.M. program 
should do so early in the school year because the deadline 
for completed applications occurs ih the spring quarter. 
For information and application forms, write: 

University of Washington 
School of Law 

Graduate Pt^ogram Adviser 
Seattlf,-, WDahfntjton 98195 



WASIilNGTON TECinSilCAL INSTITUTE , 
Washington, D. C. 20008 • 

Washinft'ton Technical Institute has an Environmental 
Science Department which has a program of technician 
training in marine science technology. The principal 
teaching facility is the main campus at 4100 Connecticut 
Avenue, N. W. , Washington, D.C. 

The field stations for research, laboratory arid ship 
training are located at Wallops Island, Virginia, and at 
Lewes, Delaware. Courses of study at these two field 
stations are offered throughout the summer by the Marine 
Science Consortium, of. which Washington Technical Insti- 
tute is a member. Equipment use and handling Is taught 
aboard the R/V Annandale, a 90 -foot vessel, and aboard 
Boston Whalers and catamarans. Equipment Includei.' sal- 
inometers, spectrophotometers, STD recorders, and mi- 
croscopes. Scuba diving is offered during the summer at 
the main campus. 

An Associate of Applied Science (AAS) degree is of- 
fered.' 

The following courses are offered in conjunction with 
the above program: - 



CIIEM General Chemistry I, II. . • 4 

EDPM 100 Data Processing 3 
MATH 111,112,113 Technical Mathematics 1. II, III 3 

PHYS Physics I, H, HI 4 

MARS 100 Science of Man's Environment 4 

MARS 124 Instrumentation 5 

MARS 151 Biological Oceanography 6 

ELEC 101, 102 .Basic Electronics I, II 4 

MARS 252, 253 Physical Oceanography I, II 3 

MARS 265, 266 Environmental Statistics I, II 3. 

■ MARS 220 Data Handling and Analysis 4 

MARS 236 Microbiology 4 

MARS 251 Geological Oceanography . 6 



The Instructional staff for the courses listed above con- 
sists of the following: 

MARINE BIOLOGY 

Jones, A. J., Ph.D., Assistant Professor 
EARTH SCIENCE . 

Kakovltch, T. . M.S., Assistant Professor 



155 



Berryman, M.S., J.n., Trofossor 

To obtuin additional information, addross all inquiries 
directly to:- 

Prof. M.S. Berryman, Chairman 
Environmental Science Department 
Building 1, Room 108 
Washington Technical Institute 
4100 Connecticut Avenue, N. W, 
Washington, n.C. 20008 



WEBB INSTITUTI^ OP NAVAL ARCHITECTURE 
Glen Cove, New York 

The college offers a course of study in naval archi- 
tecture and marine engineering to train and educate 
young men who are interested in the design and construc- 
tion of shi ps. 

Specialized facilities include a 93- foot long model 
basin with wave maker, a flow channel, a marine engi- 
neering laboratory which includes operating components 
of commonly encountered marine machinery and a time- 
sharing computer facility.. 

The Bachelor of Science in Naval Architecture and 
Marine Engineering is offered by the institute. 

The following courses are offered in conjunction with- 
the above program: 

Vibrations 

Practical Naval Architecture I 

Practical Naval Architecture II 

Ship Resistance and Propellers I 

Ship Resistance and Propellers II 

Theoretical Naval Architecture I 

Theoretical Naval Architecture II 

Theorectical Naval Architecture III 

Theory of Structures 

Ship Design I & II • 

Marine Engineering ^ 

Marine Engineering il 

Marine Engineering III - 

Marine Engineering IV 

Marine Engineering V 
.Hydrodynamics 
"Fluid Mechanics 
\ 

The instructional staff for the courses listed above 
consists of the following:' 

Bond, Thomas H. , M. E. E. , Professor of Electrical 
Engineering 

Hamlin, Norman A. , S..M., Research Professor of 
Naval Architecture 

Hoffman, Dan, B.Sc. , Research Associate 

Holm, Jens T. , M. S. , Profess^or of Marine Engi- 
neering ^ 

Lewis. Edward V. , M.S. , Research Professor of 
Naval Architecture 

Nevitt, Cedric.R. , S. M. . Professor, of Naval Archi- 
tecture 

Ward, Lawrence W^ , D. Sc. , Professor of Engineer- 
ing • \^ 



To obtain further information, address all inquiries 
directly to: 



W. A. Brockett. Rear Admiral, USN (Ret. ) 
President 

Webb Institute of Naval Architecture 
Glen Cove, New York 11542 



UNIVERSITY or WEST FLORIDA 
Pensacola, Florida 32504 

This upper division state university which opened in 
1967 offers marine science-oriented courses on its. 
1,000-acre main campus located at the north end of Es- 
cambia Bay. The main focus for marine science affairs 
is the Faculty of Biology, housed in a new teaching and 
research facility. This facility has shops, equipment 
and wet rooms capable of managing more than 2, 500 gal- 
lons of running sea water in closed systems. Through 
the cooperation of the Environmental Protection Agency, 
the university maintains a laboratory field station on 
Little Sabine Island in Santa Rosa Sound. The university 
has three 14-foot "whaler" type craft; the Argonaut, a 
23-foot vessel equipped with fathometer, davit and winch, 
and the SaUfisher , a 2B-f oot inboard diesel which is be- 
ing outfitted with a light winch and boom for bay use. 
Through the state university system Institute of Oceano- 
graphy, our students and faculty have opportunity foi* stu- 
dies in the Gulf of Mexico and Caribbean Sea. 

The marine biology program is further supported by 
individual student research space and a variety of items 
of marine science equipment such as nets, seines, 
trawls, grabs and dredges, portable salinometers, oxy- 
gen meters, pH meters, current meters, transmisso- 
meter and gravity corer, sediment sieves. Scuba lequip- 
mOnt and compressor. The laboratory facility has a 
complete suite of equipment for chemical oceanography. 

The following degrees in marine sciences are offered 
by the university: 

M.S. in Biology (Estuarine Studies) . The Faculty of 
Biology offers graduate progrartis leading to the M. S. • 
and M.S. in Teaching degrees. While the M.S. program 
is oriented to the study of estuarine systems, many other 
areas of biology are represented by the faculty and indi- 
vidually oriented investigations are encourag€»d. Appli- 
cants to either graduate program must hold a ^achelor's 
degree in some field of biological science from an accre- 
dited institution. Applicants holding the bachelor's de- 
gree in a field other than biology will be cbnsiderechfor 
Vadmission to either program by special request. As a 
member of the state university system, the student must 
have a 3. 0 for the last 90 hours £r a combined score of 
1000 on the graduate entrance examination. 

In order to be advanced to candidacy for the M.S. or 
M.S. in Teaching degreies in biology, the student must 
meet certain requirements, including passage of a com- 
prehensive examination in biology. 

Master of Science . All candidates for the M.S. de- 
gree with thesis are required to complete a minimum of 
45 quarter hours of approved credit. Of these, not less, 
than 30 may be senior/graduate courses and not less than 
six nor. more than 10 quarl<sr hours may be from BY 599 
or 699. Fifty per cent of the total hours must be gradu- 
ate-level. 

The matter of course selection is up to the student and 
his graduate adWsory committee. If, upon review of the 
applicant's undergraduate record, a deficiency is noted 
by the student's graduate advisory committee, this defi- 
ciency must be remedied with a grade of "B" or better 
and without credit. 

In addition to course work, the student's program may 
require demonstration of a reading knowledge of scienti- 
fic french, german or russlati. A written thesis and oral 
defense must be completed in fi manner Satisfactory to 
the student's graduate advisor^ committee. 



156 



Fifteen M.S. degrees have been awarded since 1969. 

B.S. in Biology (Marine Sciences). The prospective 
biologist or marine scientist should have a well-balanced 
general education in the humanities and social sciences. 
Consequently, the candidates for admission to the bache- 
lor's degree program in biology at this university would 
be well prepared if they have completed the following 
courses: humanities (including englisH composition), 
social sciences, mathematics (through trigonometry), 
chemistry (through organic), physics (with laboratory) 
and biology. 

General program requirements: A student graduating 
from study with the Faculty of Biology will receive a 
B.S. degree in biology when he or she has met the fol- 
lowing departmental requirements: an average of great- 
er than 2. 0 in all biology subjects taken, completion of 
the assigned biology core courses with no grade less than 
a "C", and completion of at least two academic terms of 
general organic chemistry and a course in statistics. 

In addition to llio core, the student must select an ad- 
ditional 20 hours of seminar and course work and at 
least three hours of directed study all involving a marine 
orientation. 

Tho following courses are offered in conjunction with 
the above programs: 

UNnv:RGHAnu at y: 



310 Molecular Biology 6 ■ 

311 Genetics 5 

312 . Developmental Biology 5 

340 Microbiology 5 

341 Cell Biology 5 

342 Human Genetics and Evolution 5 

343 Principles of Involution 5 

344 Introduction to Oceanography 5 

345 Natus'aMlistory of Marine Organisms 5 
359 Introduction to Medical Technology 5 
360-379 Seminar 1-5 
400 Special Methods in Biology 3 • 

' 410 Environmental Biology 6 

411 Organismic Biology 6 

440 'Marine' Invertebrate Zoology 5 - 

441 Marine Invertebrate Zoology 5 
444 * Marine Vertebrate Zoology 5 

446 . Aquatic Botany 5 

447 • Applied Microbiology 5 
480-487 Medical Technology 4-5 

499 Directed Study 1-5 

SHNIOn /GRADUATE ^ 

500 • Ms>dical and Public Health 

Bacteriology ■ 5 

501 Introduction to l^ndccrinology 5 

502 Intermediary Metabolism 5^ 

503 Advanced Genetics '5 

504 Biology of Animal Parasites 5 

505 Enzymology 3 

521 I^stuarine Biology 6 

522 Biological Oceanography 5 

530 Plankton Biology 5 

531 Biology of Algae ' ' 5 

532 Scientific Illustrations 3 
550" Development of Marine Invertebrates 5 
551 Endocrinology of Marine Organism^ ' 5 
560-570 Senior/Graduate Seminar 1-5 

599 Directed Study 1-3 

GRADUATE 

FACULTY OF BIOLOGY 

600 Introduction to ethology 5 

601 Biology of Molluscs 5 

602 Biology of Crustacea 5 

603 Biology of Fchinoderms. . 5 

610 'Molecular Genetics 4 

611 Quantitative Ecology 5 

612 Ecological Adaptations 5 



613 


Ecological Energetics 


5 


621 


Chemistry of Marino Natural Products 


622 


Microbial, Genetics 


5 


623 


Freshwater and Marine Microbiology 


5 


630 


Biology of Fishes 


5 


640 


Biology of Vascular Plants 


4 


645 


Aquaculture 


5 


652 


Comparative Animal Physiology. 


5 


672- K 30 


Graduate S'Miiinar 1- 


'5 


699 


Thesis 1-1 


0 



The instructional staff for the courses listed above 
consists of the following: 

1-^ACULTY OF BIOLOGY 



Baylis, J.lL, Ph.D., Associate Professor 
Butler, P. A., Ph.D., Faculty Associate 
Chaet, A. B. , Ph.D., Provost and Professor 
■ CoUard, S. B. , Ph.D., Assistant Professor 
D'Asaro, C. N. , Ph.D., Associate Professor 
Duke, T.W., Ph.D., Faculty Associate 
Edmiston, J. A., Ph.D., Associate Professor 
Hopkins, T.S. , Ph.D., Cliairman and Associate 
Professor 

Moshiri, G.A., Ph.D., Assistant Professor 
Rao, K,R. , Ph* D. , Assistant Professor 
Reid. R.D., Ph.D., Professor of Microbiology 
Riehm, O.P., Ph.D., Associate Professor 
Walsh, G. E. , Ph. D. , Faculty Associate 
Winter, P. A., Ph.D., Assistant Professor 

To obtain further information, address all inquiries 
directly to: 

Dr- Alfred B. Chaet 
Provost Gumma College 
The University of West Florida 
Pensaeola, Florida 32504 



WESTERN MlCrnGAN UNIVERSITY 
Kalamazoo, Michigan 49001 

Western Michigan University offers opportunities for 
graduate students in either biology or geology to concen- ' 
trate in aquatic sciences. This may be in tlie Great Lakes 
or in marine waters. Active teaching and research pro- 
grams in both areas are in progress. Excellent labora- 
tory facilities are available in both departments. Oppor- 
tunities for summer field courses. exist in addition to the . 
usual on-eampus studies. The university is a member of 
two- consortiums, eadh of which has marine-oriented sum- 
mer prograrps. Tliese are Central States Universities, 
Inc., and Associated Universities for International Educa- 
tion. The latter operates out of St. John's College in Be- 
lize, British Honduras. 

.The following degrees are offered. Concentrations in 
marine-related aspects of either are possible. 

1. M. A. in Biolog y. Requirements: 30 credit hours 
in biology and related areas and completion and defense of 
a thesis. . . 

2. M. A. in Geology . Requirements: 30 credit hours 
(as many as nine hours may be outside the department), 
completion of a thesis, and a comprehensive oral exami- 
nation. 

.The following courses are offered in conjunction with 
the above ^programs: 



UNDHRGKADUATI-: 



liiol 301 McoloRy 3 

G«jog 225 Introduction to Mi;loorology and 

Climatology ^ 4 

Gco\ 300 Occnnography / . S 

Gool 444 r.nvironmcntal Gfology 3 

V N DK UG R A 13 UA T K A N D G R A D IJ AT 

Biol. 528 fiioloRy of Xonvascular- Plants ' 3 • 

Biol r>4! Invertebrate Zoology 3 

I3iol 543 Protozoology 3 

Biol 553 Limnology ' 3 

I^iol 555 Physiological ICcology 3 

Biol 557 Tropical Marine Tucology 3 

Biol 598 Reading ir.* Biology 1-3 

Biol 599 Independent vStudies in Biology 1-4 

Geol 502 Special Problt;ms in Karth Science 1-3 

G<'ol 533 Invortobrate Paleontology 4 

Gfol 535' Sedimentation and Stratigraphy 4 

GRADUATK 

Biol 601 Special Investigations 2-6 

Biol 602 Seminar (various areas) 2-G 

G(?61 620 Marine Geology ' 3 

Geol 634 Research in Geology 1-4 

Geol 650a Geochemistry 3 

Geol 650b Hydpog oology . 3 

Geol 650o Sedimentary Petrology 3 

Geol 650e Coastal Sedimentation 3 



To^ obtain further information, address ail inquiries 
directly to: 

Richai'd A. Davis, ,] r. 
Associate Pi'ofessor 
Oepartment of Geology 
Western Michigan University 
KaL-'niazoo, Michigan 49001 



UNIVERSITY OP WISCONSIN 
Madison, Wisconsin 53 706 

The University of Wisconsin-Madison has a varied 
Great Lakes and oceanographic research and education 
program. The focus of the program Is in the Marine 
Studies Center, but faculty throughout the campus parti- 
cipate in the program. 

Several research vessels are owned and operated by 
the University of Wisconsin. The 41 -foot R/V Aquarius 
is operated by the Marine Studies Center of tlie univer- 
sity and is based at Sturgeon Bay. The 62-foot Neeskay 
is operated on Lake Michigan by the Center for Great 
I^akes Studies at the University of Wisconsin-Milwaukee. 
Both these vessels are specifically outfitted for oceano- 
graphic survey work, such as bottom coring, hydrogra- 
phic casts, BT surveys, dredging and trawling, and 
chemical, physical, biological tawd iweteoroloviical obser- 
vation. The 30-foot Limnos is based on Lake Mendota 
at Madison. Specially outfitted pontoon boats and num- 
erous smaller boats with outboards are available for 
lake study. Researchers at the university have also 
used Army, Navy and Coast Guard ships. 

A number of coordinated ship- air craft operations 
have been performed with the aid of research aircraft 
from the Research Aviation Facility of the National Cen- . 
ter for Atmospheric Research, the Wisconsin State Di- 
vision of Highways, and the Remote Sensing Center of. 
the Institute for Environmental Studies. 



The new Meteorology and Space Sciences Building 
houses physical oceanography laboratories as well as the 
offices of the Marine Studies Center and the Sea Grant • 
Program. The Engineering Research Building has an 
entire floor devoted to ocean engineering and is the pre- 
sent home of the Marine Research Laboratory, the natu- 
ral science arm of the Marine Studies Center. 

The Laboratory of Limnology has facilities for paleo- 
and latitudinal-limnology, hydrobotany, microbiology, 
and water chemistry, as well as labs for the study of be- 
havior and physiology of fishes, zooplanklon, physical ■ 
limnology and fishery biology. The Limnology Labora- 
tory also maintains a year-round laboratory facility at 
Trout Lake. This facility is a well- equipped biological 
field station in the lake district in northern Wisconsin. 
A wide variety of lake types is available for study near ' 
the laboratory. 

The major computer facility, housed in the uaiversity 
computer center, is tJie Univac 1108, along with a Uni- 
vac 9300 remote terminal. .Wisconsin's first sea-going 
computer, a Datacraft 6024/3, is now completely opera- 
tional. This device will provide digital data acquisition 
processing at sea, giving the researcher immediate 
feedback about his experiments. Datacraft is located 
presently in the Geophysics Research Laboratory and is 
ready for use at sea. 

The university's main reference facility, the Memor- 
ial Library, catalogues over two million volumes and 
tiie new Helen C. White undergraduate library was re- 
cently completed. Tn addition, there are departmental" 
libraries in biology, engineering, earth sciences (geo- 
"graphy, geology, meteorology, oceanography), life sci- 
ences, limnology and physical sciences. 

In addition to specific oceanographic facilities, each 
department has complete laboratory facilities of its own, 
many of which are invaluable aids to marine research. 
These include the-Twenhofel Geological Laboratory, 
Geophysical and Polar Research Center, geophysical 
and g,.ochemical facilities, ocean engineering laborator- 
ies, and the Water Chemistry Laboratory. 

The oceanography and limnology graduate program 
offers the Ph. D. and M.S. in Oceanography and Lim- 
nology. A graduate minor in oceanography and limnol- 
ogy is also offered. The program is administered by 
the interdepartmental committee on oceanography and 
limnology. A student in the program is required to have 
had mathematics through' calculus and one year each in 
chemistry, biology and physics. In addition, the stu- 
dent is required to take advanced work in marine and 
aquatic related subjects in two or more departments 
and to specialize in a particul'ar aspect of oceanography 
and limnology, i.e., physical, chemical, geological or 
biological. Study plans will be individually tailored for 
each student by a committee of three professors. At 
least one semester of marine experience is required. 

The following courses are offered in conjunction with 
the above program: 



DEPARTMENT OF BACTERIOLOGY 



303 Gene»'al Microbiology 4 

. 320 Advanced General Mlcrobiology 3 

326 Physiology of Microorganisms 3-4 

725 Microbial Ecology and Physiology * 5 

726 Advanced Microbial Physiology 3 

727 Laboratory Techniques and Microbial 

Physiology I 

730 ■ Taxonomy and Is^omenclature of Bacteria 4 

731 Seminar 1 

DEPARTMENT OF BOTANY 

260 Introduction to Ecology J 3 

*330 Algae " 7 3 

460 General Ecology 3 
. 490 - Physiology and Ecology of Aquatic Plants 

for Non-Biologists 2 

8.01 Advanced Plant Ecology 3 



\ 



-1 



802 Advanced Plant Ecology 

825 Ecological Methods 

950 Seminar In Plant Ecology 



DEPARTMENT OF UnRAN/REClONAI. PLANNING 



DEPARTMENT OF CIVIL AND ENVIRONMENTAL 
ENGINEERING (INCLUDING WATER CJmU^STRY} 



406 Remote Sensing of the Environment 

602 Hydrodynamics . 

612 Open Channel Hydraulics 

621 riydrology 

622 Water Resources Engineering 

661 Ocean Dynamics 

662 Dynamical Oceanography 

664 Technology of Ocean Operations 

665 Ocean Environment 

669 Ocean Engineering Seminar 

676 Diffusion and Dispersion 

863 Free Surface Flow (Water Waves) 

960 fJydraulic Engineering and Fluid Mechanic 
Seminar 

WATER Cin^MISTRY 



644 


Water Chemistry 


3 


645 


Water Analysis - Intermediate 


3 


646 


Marine Chemistry 


2 


647 


Water Supply and Pollution Control 


2 


665 


Ocean Environment 


1-3. 


679 


Special Topics in Water Chemistry 




77.0 


Advanced Water Chemistry 


3 


771 


Advanced Techniques of Water Analysis 


3 


772 


Advanced Techniques of Water Analysis II 


3 


773 


Organic Water Chemistry 


2 


774 


Problems in Oceanography 


3 


962 


Water Chemistry Seminar 


1 


DEPARTMENT OF ENTOMOLOGY 




532 


Aquatic Insects 




DEPARTMENT OF GEOLOGY AND GEOPliYSlCS 




130 


Survey of Oceanography 


3 


135 


Environmental Geology 


3 


327 


X-Hay Crystallography 


3 


525 


Micropaleontology 


3 


526 . 


. Micropaleontology 


3 


533 


G eochemistry of Sediments 


3 


535 


Physical Aspects of Sedimentation, 


2-3 


537 


Geological Oceanography . 


3. 


538 


Recent Marine Sediments 


■3 


652 


Wave Propagation 


3 


663 


Geophysical Field and Interpretation Methods 


J 3 


671 


Marine Geophysics 


3 


774 


Problems in Oceanography . 


' 3 


777 


Sea Floor Geological Processes 


3 


977 


Seminar in Sedimentation and Geological 






Oceanography 


2 



DEPARTMENT OF METEOROLOGY 

ISO Survey of Oceanography 

403 Micrometeorology 

460 Physical Oceanography 

461 Physical Oceanography II . 

501 General Meteorology 

502 General Meteorology II 

55 r Geophysical Fluid Dynamics 

662 • Dynamic Oceanography 

663 Oceanic Density Motions 
774 Problems in Oceanography 

861 . -Problems of Viscous Flow 

862 Problems of Turbulent Flow 
960 Seminar: Oceanography 



. 3 
3 
3 
3 
5 
5 
3 
2 

2 ' 
3 

2-3 
■ 2-3 
1-2 



449 Government and Natural Resources 

821 Resource V^olicy Issues: Regional and 

National 

822 Resource Policy Issues: Regional and 

National 

865 Water Resource Institutions and Policies 
960 Seminar in i'lanning: Impact of Urbanization 

on Natural Resources "Management 
965^ Seminar in River Basin Planning 
966 Seminar in Water Resources Planning 

DEPARTMENT OF ZOOLCXIY 

300 General Invertebrate Zoology 

500 lilcology 

510 Ecology of f'ishes 

515 Limnology Conservation of Aquatic 

Resources 

518 Hydrobiology 

615 liiology of Aquatic Populations 

955 Seminar: Limnology 



3 

2-3 

2-3 
3 

2-4 
2-3 
2-3 



SCHOOL OF I AW 

812 Admiralty Law 

827 International Law 

845 Water Rights Law 

918 Internafional Law (Seminar) 

919 International Organizations 
966 Water Resource Management 

The Instructional staff for the courses listed above 
consists of the following: 



DEPARTMENT OF BACTERIOLOGY 

Bruck, Thomas, Ph.D., Professor 

Brill, Winston, Ph, D. , Associate Professor 

Ensign, J.C., Ph.D., Professor 

Hanson, Richard, Ph. D. , Professor 

McCpy* Elizabeth, Ph.D., Professor 

Pate, Jack, Ph.D., Associate Professor 

Wilson, J,B. , PhD., Professor 

DEPARTMENT OF BOTANY • 

Adams, Michael, Ph. D. , .Associate Professor 

Allen, Timothy, Ph. D. , Assistant Professor 

Cottam, Grant, Ph. D, , Professor 

Gerloff, Gerald C, Ph. D. , Professor 

Loucks, Orie L. , Ph. D, , Professor 

Woelkerling, William, Ph, D. , Assistant Professor 



DEPARTMENT OF CIVIL AND ENVIRONMENTAL 
ENGINEERING (INCLUDING WATER CFrEMISTRY ) 

Armstrong,, David E. , Ph.D., Associate Professor 

Clapp, James L,, Ph.D., Professor 

Hobpes, John A., Ph. D, , Professor 

Huff, Dnle D, , Ph.D., Associate Professor 

Lee, G. Fred, Ph. D, , Professor " * 

Lenz, ArnoT. , Ph.D., Professor 

Monkmeyer, Peter L, , Ph. D.-, Professor 

Saul, WiUiam E,*, Ph, D. , Professor 

Villemonte, James R, , Ph. D, , Professor 

DEPAI^TMENT OF ENGINEERING MECHANICS 

Huang, T,C. , Ph. D, , Professor 

DEPARTMENT OF ENTOMOLOGY 



DEPARTMENT OF POLITICAL SCIENCE* 



504 Science and Government 



Boush, MalloryG., Ph. D, , Professor 
Hilsenhoff, William L. , Ph, D. , Professor 
Matsumura, Fumio, Ph, D. , Professor 



DEPARTMENT OF GEOLOGY AND GEOPm^SICS 



Clay» Clarences., Ph.D., Professor • 
C'.urk» Dnvid L, , Ph.D., Professor 
Meyer, Robert , Ph.D., Professor 
Moore, J. Robert, Ph. D. , Professor 
Steinhart, John, Ph.D., Professor 

DEPARTMENT OF MECHANICAI. ENGINEERING 

Marker, Ralph J. , M.S.* Professor 
Llvermore, Donald F. , Ph. D. , Professor 
Seirig, AU A. ♦ Ph. D. , Professor 

DEPARTMENT OF METEOROLOGY 

Rryson, Reid A. . Ph.D., I'rofessor of Meteorology 
Green, I'heodor^, Ph.D., Associate Professor of 
Civil and Environmental Engineering and Meteor- 
ology 

Ilastenrath, Stefan L. , Ph. D, , Professor of 
Meteorology 

Lettau, Heinz, Ph. D. , habil. , Professor of Civil and 
Environmental Engineering and Meteorology 

Ragotzkie, Robert A. » Ph.D., Professor of 

Meteorology " . 

Stearns, Charles R,, Ph.D., Associate Professor of 
Meteorology 

Young, John A, , Ph. D. , Associate Professor of 
Meteorology 

DEPARTMENT OF MINERALS AND METAL S 

Meins, Robert W. , Ph. D. , -Associate Professor of 
Mining Engineering 

DEPARTMENT OF NUCLEAR ENGINEERING 

Huston, Norman E. , Ph. D. , Professor 



DEPARTMENT OF POLITICAL SCIENCES 

Kay, David, -Ph. D. , Associate Professor 
DEPARTMENT OF URBAN/REGIONAL PLANNING 
. Clare nbach, Fred A. *, Ph. D.., Professor 



DEPARTMENT OF ZOOLOGY 

Dodson, Stanley, Ph. D, , Assistant Professor 
Hasler, Arthur D. , Ph.D., Professor 
Magnuson, John J. , Ph.D., Associate Professor 
Passano, Leonard M. , Ph. D. , Professor 
Porter, Warren, Ph.D., Associate Professor 



UNIVERSITY 0]=- WISCONSIN-AHLWAUKEE 
Milwaukee, Wisconsin 53201 

Located at a major Lake Michigan port, UWM has 
(Icvoloped substantial cnpabiHtios for instruction and re- 
search on the Great Lakes, In addition to the ';asic 
marine- related curriculum noted. below, the empbasi.^ 
here is on the physics, biology, geology and aocio-tech- 
nological management of the Great Lakes environment, 
now generally regarded as part of the nation's coastal 
zone. 

An inter-departmental Center for Great Lakes Studies 
serves as a university-wide facility and coordinating 
focus for marine and related research, particularly at 
the graduate level. The center's. facilities include: a 
woU-equippod 65-foot research vessel R/V Neeskay ; 
chemical, biological and mobile field laboratories: arid a 
complement of standai-d and specialized equipment for 
field sampling and measure. Recent acquisition of a 
■ modern building {120, 000 square feet) with a deepwater 
dock (1,200 feet) in Milwaukee Harbor will provide a 
home and shore base for all of the center's activities and 
marine access for the University of Wisconsin sy.stem as 
a whole. 

Faculty members work on a part-time basis in the 
center; and,, conversely, the center's staff work in the 
departments with part-time appointments, teaching assign- 
ments and supervision of graduate research, including 
the Sea Grant Program and NCAA's International Field 
Year on the Great Lakes, 

Separate degrees are not offered in the marine sci- 
enctjo, but' a student may take a degree in the biological, 
physical or earth sciences with a concentration in marine 
sciences. Degree programs that offer work in marine 
sciences are M, S. in botany, engineering and applied 
science, geography (meteorology), geological sciences, 
physics and zoology. Ph, D. programs include botany, 
geography (meteorology) and physics. Zoology offers a 
Ph, D. with the Madison campus. 

The following courses are offered in connection with 
the above programs^ 

UNDEl^GRAi:)UATE 

208-110, Algae and Aquatic Problems 2 

416-120' Man's Pliysical Environment 4 
416-121 Introduction to Land Form, Water and 

■ Soil Forming Process 3 

416-125 Survey of Physical Geography 3 

422-150 Introduction to Ocean Sciences 3 

640-102 Weather and Climate 6 

970-iOO Survey of Zoology 3 

970-101'- Animal J3iology 5 



ERIC 



SCHOOL OI^ LAW 

Baldwin, Gordon B. , LL. B. , Professor 
. Bilder, Richard, LL,P,, Professor 
- Bunn, George, LL. B. , Professor 
MacDonald, -James B. , J. D. , Professor . 
Runge, Carlisle, J i D. , Professor 
Tuerkheimer, Frank M.V LL. B. ," Visiting Associate 

.Professor 
Ziie, Ziqurds, LL. B. , 'Professor 



To obtain further information, address all inquiries 
directly to: ■ , 

Professor Robert A. Ragotzkie 

Chairman, Oceanography and Limnology Committee 

Marine Studies. C ente r ' 

1225 West Dayton Street • ' 

Madison, Wisconsin 53706 



GRADUATE 

208-330' Morphology of Algae 

208-430 . Marine .Algae 

330-628 Geophysical Fluid Dynamics 1 

330-72a Geophysical Fluid Pynamics H 

416-412 Climate of the Earth 

416-.414 Water Resources 

416-842 Long Range Forecasting and Climate. 

Modification 

,422-460 Oceanography • 

422-461 Oceanographic Laboratory 

422-463. Hydrogeology 

422-534 Sedimentology . 

422-537 Marine Geology 

422-662 Geophysical Exploration; Marine Laboratory 

422-667 Marine Geophysics , 

422-737 Marine Geology 

422-961 Seminar in Sedimentology 

42"2-971 Seminar in Geophysics 

422-973 Seminar in Geological Oceanography 



160 



6'}0- 


•460 


Air Pollution Meteorology 


3 


640- 


"470 


A'lotL'O rological Oceanography 




640- 


0 12 


*]*urbulent Diffusion in tlie Atmosphere and 








Watct' }:}asins 


3 


970' 


-30 1 


Invertebrate Zoology 


4 


970. 


-511 


[cthyology ' 


3 


970- 


-516 


Limnology Lecture 


2 


970- 


-517" 


Liinnology Laboratory 


1 


970' 


-518 


Fishery Biology 


3 


970- 


-611 


Recent Advances in Limnology and 








Oceanography 


2 


970- 


-710 


Paleolimnology 


2 


970' 


-716 


Lake and Ocean Dynamics: Particular . 








Reference to the Great Lakes 


2 


970- 


■717 


l^ield Methods and Problems in Great 








Lakes Kcsearoh 


2 


970- 


-730 


Studies of Mai'ine Fishes 


3 


970,' 


-899 


Advanced Independent Studies in Zoology 


3 


970- 


>928 


Seminar: Aquatic Biology 


2 


970- 


-990 


Graduate Research 


3 



The instructional staff for the courses listed above 
include the following: ■ ■ 



BOTANY 

Blum, .John L. , Ph.D., Professor 
KNEHCETICS 

Rao, D. B. , Ph. D. , Associate Professor 

GKQGRAPfiV ; 

Borowiecki, B:)rbara, Ph. D. , Professor 
Miller, David H. , Ph. D. , Professor 
Slovenken, Ruth D. , M.S. , Assistant Professor 

GKOLOGICAL SCIENCE 

Lasca, Norman P. , Ph.D., Associate Professor 
Panll, Richard A., Ph.D., Professor 
Pirie, H.Gordon, Ph.D., Associate Professor 
Wold, Richard J., Ph.D., Associate Professor 

M in* HOROLOGY ' 

Bayer, Karel, RNDr. , Associate Professor- 
Lyons, W. A. , Ph. D. , Assistant Professor 

ZOOLOGY 

Beeton, Alfred M. , Ph.D., Professor 
Moi-timer, Clifford M. , " Ph. D. ', D. Sc. FRS, Disting- 
uished Professor ■ i 
Noi-den, Carroll R. ,• Ph.D., Professor 

To obtain further information, address all inquiries' 
directly to: 

Dr. Richmond B. MeQuistan, Dean 
Graduate School 

The University of Wisconsin-Milwaukee 
Milwaukee, Wisconsin 53201 



WOODS HOLK OCEANOGRAPHIC INSTITUTION 
Woods Hole, Massi\chusetts 02543 

The institution is' located in Woods Hole, a small vil- 
lage at. the southwest corner of Cape Cod, 80 miles south 
of Boston, The location of the institutioa combines the 



advantage of close proximity to the Marine Biological 
Laboratory and the laboratory of the National Marine 
Fisheries Service, and of the exceptional opportunities 
for illustrative investigations in the major divisions of 
oceanography that is afforded by the neighboring waters. 
Currently in Woods Hold the institution operates four 
principal research laboratories, a numl)erof snialler 
buildings for support services, and waterfront facilities 
for tending a fleet of four sea-going research vessels, a 
deep submergence research vehicle and support vessel, 
and a number of small boats. A fifth ship, a medium- 
sized research vessel of 179 feet is expected to be added 
to the fleet during 1973. The laboratories, well-equipped 
for research in biological, chemical, and physical oceano- 
graphy, marine geology and marine goopiiysics, and in 
oecan engineering, are backed up by available computer 
services through the institution's own Information Pro- 
cessing Center, and the combined library resources of the 
institution, Marine Biological Laboratory and the National 
Marine Fisheries Service station. 

Development of a major new laboratory and office 
complex is presently in construction about two miles from 
the center of Woods Hole. Special research facilities for 
chemotaxis studies and a Data and Earth Sample Center 
are already in operation. An Environmental Systems 
Laboratory will also be operational. 

Graduate degree programs at the Woods Hole Octf?ano- 
graphic Institution are, carried out as a cooperative effort 
with several universities. Students may register in tiie 
Joint Program in Oceanography/Ocean Engineering con- 
ducted with the Massachusetts Institute of Technology for 
programs of study and research leading to a joint doctoral 
degree - a single document issued jointly by both institu- 
tions. The Joint Program in Oeeanography/Ocean Engi- 
neering is administered by both institutions and consti- 
tutes the major pathway for the majority of students enter- 
ing the graduate degree program at Woods Hole, Pro- 
grams of study and research leading to *a doctoral degree 
in oceanography awarded by the Woods Hole Oceandgra- 
phic Institution alo'ne, are offered for the student whose 
area of interest is not best served by the joint program. 
Through cooperative agreements with Harvard University 
and Brown University, students registered for a graduate 
degree at Woods Hole may enroll for course work and re-, 
lated study at llarvard or Brown in accordance with the 
usual cross -registration procedures, A less formal ar- 
rangement, for cross-registration is in effect with the de- 
partments of Biology and Geology and Geophysics at Yale 
University. 

The following degrees are offered: 

1. Ph. D, and Sc. D, in Oceanography , offered jointly 
by W. H, O. I. and M, I. T.. 

2. Ph. D. in Oceanography offered by the Woods Hole 
Oceanographic Institution. 

Students in either doctoral degree program may con- 
centrate in one or more of the following areas: biological 
oceanography, chemical oceanography, marine geology, 
marine geophysics or physical oceanography. 

The usual steps to a degree are: enter the program in 
the summer preceding the fiest academic year and work ' 
as a research assistant in Woods Hole; follow an"indivi- 
dually designed program of advanced study and research 
in preparation for a general examination to be taken be- 
fore tl.o third year (the general examination tests for a 
comprehensive knowledge of oceanographyr and ability to 
identify and explore research problems); meet the recom- 
mended language requirements (not required in the joint 
program) of a reading ability of the scientific literature in 
two acceptable foreign languages, and submit a disserta- 
tion on significant original theoretical or experimental 
research and conduct an oral defense of the thesis. • 

Each student formulates, with the assistance of acade- 
mic advisors (one from each institution), a program of 
studies usually involving subjects, seminars and research 
activities. There are no formal course requirements, 
' but each degree candidate is expected to gain some degree 
of familiarity with the principal areas of oceanography, in 
addition to demonstrating a thorough knowledge of at least 
one major field of specialization. A student's place of • 
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residence is determined by his outlined program of study 
and research. 

Follovving are the few courses offered at Woods Hole 
on a regular basis. In addition, numerous seminars and 
directed studies are offered based on the individual needs 
of the students: Biological Oceanography, Biological O- 
ceanog'raphy Advanced Topics Seminars, Chemical O- 
ceanography. Chemical Oceanography Advanced Topics 
Seminars, Introduction to Marine Geology & Geophysics, 
IWarine Geology and Marine Geophysics Advanced Topics 
Seminars, Introduction to Physical Oceanography, The 
General Circulation, of the Oceans and Physical Oceano- 
graphy Advanced Topics Seminars. 

Members of the Resident Scientific and Technical 
Staff available as instructors, research advisors and 
thesis supervisors: 

DEPARTMENT OF BIOLOGY 

Backus, Richard H., Bioligist, Senior Scientist and 
Chairman 

Carey, Francis G. , Physiologist and Associate Scien- 
tist 

Carpenter, Edward j. , Biologist and Assistant Scien- 
tist - . 

Grassle, J. Frederick, Biologist and Assistant Scien- 
tist 

GricQ, George D. , Zoologist and Associate Scientist 
GuilUard, Robert R. L. , Botanist and Associate Scien- 
tist 

■ Haedrich, Richard L. , Biologist and Associate Scien- 
tist 

Harbison, G. Richard, Biologist and Assistant Scien- 
tist 

llulburt, Edward M. , Biologist and Associate-Scientist 
Jannasch, HolgerW.r, Microbiologist and Senior 
Scientist 

Kerfoot, William, Biologist and Assistant Scientist , 
Mather, Frank J. Ill, Biologist and Associate Scientist 
Remsen, Charles C. , Microbiologist and Associate 
Scientist 

Rowe, Gilbert T. , Marine Biologist and Assistsint 
Scientist * ■ . ■ 

Ryther, John H*. , Marine Ecologist and Senior Scien- 
tist 

Sanders, Howard L. , Biologist and Senior Scientist . 
Schellema, Rudolphs., Biologist and Associate 
Scientist 

Smith, Kenneth L. , Jr. , Biologist and Assistant 
Scientist 

Stegeman, John J., Biologist and Assistant Scientist 
Teal, John M. , Biologist and Senior Scientist 
Tenore, Kenneth R. , Biologist and Assistant Scientist 
Tuttle, Jon H. , Microbiologist and Assistant Scientist . 
Vacarro, Ralph F. , Biologist and Associate Scientist 
Watson, Stanley W. , Microbiologist and Senior 
Scientist 

Wiebe, Peter H. , Zooplankton Biologist and Assistant 
Scientist 

DEPARTMENT OF CHEMISTRY 

Atema, Jelle, Neurobehaviorist and Assistant Scientist 
Blumer, Max, Organic Geochemist and Senior Scien- 
tist 

Bowen, 'Vaughan T. , .Geochemist and. Senior Scientist 
Brewer, Peter G., Geochemist and Associate Scien- 
tist ■ • 
Degens, Egon T. , Geochemist and Senior Scientist 
Deuser, Wern r G. , Geochemist and Associate Scien- 
tist, 

Farrington, John W. , Organic Geochemist and Assis- 
. tant Scientist 

Frew, Nelson M, , Chemist and Assistant Scientist 
Gagosian, Robert B., Organic Chemist and Assistant 
Scientist 

Harvey, George R. , Organic Chemist and Associate 
. Scientist 

Hunt, JohnM., Organic Chemist and Senior Scientist 
-and Chairman 



Sayles, Frederick L. . Geochemist and Assistant 
Scientist 

Spencer, Derek W. , Geochemist and Senior.Scicntist 
Thompson, Geoffrey, Geochemist and Associate 
Scientist 

Todd, John, Ethologist and Assistant Scientist 
Zafiriou, Oliver C. , Chemist and Assistant Scicntis* 

DEPARTMENT OF GEOLOGY AND QEOPHYSICS 

Beckerle, John C. . Physicist and Associate Scientist 
Berggren, William A. , Micropaleontologist and 

Senior Scientist 
Bowin, Carlo., Geologist, Geophysicist and Associate 

Scientist 

Bryan, Wilfred B. , Petrologist and Associate ScientiJt 
Bunce, Elizabeth T., Geophysicist and Associate 
Scientist 

Emery, K. O. , Marine Geologist and Senior Scientist 
Haq, Bilal Ul, Micropaleontologist and Assistant 
Scientist . 

Heirtzler,. James R. , Geophysicist and Senioi- Scien- 
tist and Chairman 

Hollister, Charles D. , Marine Geologist and Associate 
Scienti.'st 

Honjo, Susumu, Paleontologist-Geologist and Associate 
Scientist, 

Hoskins, Hartley, Geophysicist and Research Asso- 
ciate 

Johnson, David A. , Sedimentologist, Micropaleon- 
tologist and Assistant Scientist 

Luyendyk, Bruce P. , Geophysicist and Assistant 
Scientist 

Knott, Sydney T., Hydroacoustic Engineering and 
Technical- Specialist 

Manheim, P'rank T. , Geochemist and Research Geo- 
logist, U.S. Geological Survey 

Meade, Robert H. , Geologist and Research Hydrolo- 

. gist, U.S. Geological Survey 

Milliman, John D. , Marine Geologist and Associate 
Scientist 

Phillips, Joseph D. , Geophysicist and Associate 
Scientist 

Ross, David A., Geological Oceanographer and Asso- 
ciate Scientist 
Uchupi, Elazar, Geologiafand Associate Scientist 
Vine, Allyn, Oceanographer^and Senior Scientist 
Von Herzen, Richard P. , Geophysicist and- Associate 
Scientist 

Wall, David, Micropaleontologist and Associate 
Scientist 

DEPARTMENT OF OCEAN ENGINEERING 

Berteaux, Henri O. , Engineering Physicist and Re- 
search Specialist 

Dexter, Stephen C. , Metallurgist and Assistant 
Scientist 

Hays, Earl E. , Physicist and Senior Scientist and 
Chairman 

Mavorj James W. , Jr., Mechanical Engineer and 

Research Specialist 
McElroy, Paul T. , Physicist and Assistant Scientist 
Porter, Robert P., Electrical Engineer and Assistant 

Scientist , ' 
Rainnie, William O. . Jr., Oceanographic Engineer ' 

and Research Specialist 
Rosenfeld, Melvin A. , Geologist and Senior Scientist • 
Smith, ■ WooUcott, Statistician and Research Associate 
Spindel, Robert C, Electrical Engineer and Assistant 

Scientist- 

Williams, Albert J. , HI, Physicist, and Assistant • 
Scientist 

DEPARTMENT OF PHYSICAL OCEANOGRAPHY . 

Briscoe, Melbourne G., Fluid Physicist and Assistant 
. • Scientist 

Bunker, Andrew W. , Meteorologist and Associate 
Scientist 
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Chaso, Joseph, Motoorologist/ Physical Oceanogrnpher 

and Asaociato Scientist 
I'Jwing, G if ford. C. , Oceanog raphe r and Senior Sci»?n- 

list . 

Kofonoff, Nicholas P., Oceanographer and Senior 
Scientist 

I-'uglist<?r, Frederick C. , J'hysical Oceanoj,'rapher and 

Senior Scientist 
Katz, Kli J. , Physical Oceanographer and Associ:4le 

Scientist 

I.uytt.-n, James R. , Physical Oceanographer* and 
Assistant Scientist 

Hhin«?s, Peter 13., Physical Oceanographer and Asso- 
ciate Scientist 

Sanford, Thomas H. , I^hysical Oceanographer and 
Associate Scientist 

Saunders, Peter M., Pjiysicist and Associate Scientist 

Schmitz, \Villian>-Jrr^l»hysic?iH^coanographer at>d 
Associate Scientist 

Simmons, William F. , Physical Oceanographer and 
Associate Scientist 

Thompson, Kory, Physical Oceanographer' and Asso- 
ciate Scientist 

von Arx, William S. , Oceanographer and Senior 
Scientist 

Voorhis, Arthur D., Physical Oceanographer and 

Associate Scientist 
Warren, Hruce A. , Physical Oceanographer and Asso- 
- ciate Scientist 

Webster, Ferris, Physical Oceanographe r and Senior 

Scientist and Chairman 
Whitehead, John A., Jr.", Physical Oceanographer and 

Assistant Scientist 
WoHhington, L, V. , J'hysical Oceanographer and 

Senior Scientist 
Wright, W. Redwood, Physical Oceanographer and 

Assistant Scientist 



The program of study and research leading to graduate 
degrees in ocean engineering aims' to lay the foundation 
for a career in oceanography with a specialty in oceano- 
graphlc engineering. This program is conducted joiatly 
with the M. I. T. Department of Ocean Engineering and 
primarily is directed at students with interests in oceano- 
graphic or oceanography-related .engineering problems 
and those concerned with engineering in the ocean and 
control of the ocean and its resources. 

The following degrees are offered: • 

1. Ocean Engineer - (professional degree) offered 
jointly by M. I. T. and Woods Hole. The requirements for 
the ocean engineer degree include the satisfactory. comple * 
tion of a core curriculum, achievement ot the appropriate 
distribution and credit requirements, evidence of exper- 
ience in system design or field projects, and submission 
of a satisfactory thesis. A student entering the program 
with preparation equivalent to a bachelor's degree in the 
M, I. T. Ocean Engineering Department may ordinarily 
complete the requirements for ihe ocean engineer degree 
in three years of full-time study. The entering student 

is strongly encouraged to enroll in June and spend the 
first summer at Woods Hole taking an introductory course 
in oceanographic systems, involving both" field and labora* 
tory experience. The first three academic year terms ■ 
will normally be spent at M. I. T. in pursuit of the more 
fundamental graduate courses, and the second summer 
and following nicademic year will be spent at. W. H. O. I. in - 
pursuit of oceanographic engineering and oceanography 
courses, seminars and research activities. 

2. Ph. O. orSc. D. in Ocean Engineering - offered 
jointly by M,.I. T. and Woods Hole. The doctoral degree 
normally requires four years of graduate study and en- 
compasses the. satisfactory completion of a core curricu- 
lum, passage of a general exan, 'nation, independent re- 
search on a topic with related additional course work, the 
reporting of this research in a dissertation and oral de- 
fense of this dissertation. The dv.ctoral candidate will 
normally follow the same pattern of residency at M. 1. T^. 
and Woods Hole as the ocean' engin>ver candidate during 
the r*rst two years. Following conr.vpletion of course work 



and passagf of tiio gonoral CNanunation, a studi-nt will 
take up res id*' net' nt either inistitution depending on con- 
venience to his reRoarch superrisor and /or appropriate 
research facililiof;. 

iVilowing are the fe\c courses offered at Woods liole 
on a regular basis. In addition, numerous seminars and 
directed studies are offej-oii based on the individual needs 
of the students: Oceanographic Systems I, Oceanographic 
Systems H, Huoy Kngineering, OcennOgraphic Deep Siib- 
mc r.gence llnginei" ring, CJ<::eanographic Inst riunoi'if aliori 
and Measun-nn-nt, Oete no ration of Maieriale; in ih.» 
(^eean and Statistical Inreronce. 

I'or further information, contact; 

A, L. I'eirson, IH 

Assistant to the IJoan of Graduate Studios 
Woods Hole OcQanographic Institution 
Woods Hole, Massachusetts' 02543 



WORCi=:STKa polytechnic INSTITUTE 
Worcester, Massachusetts 01 GOO . 

In addition to the facilities on the main campus, Wor- 
cester Polytechnic Institifte (WPI) has extensive research 
facilities for hydraulics, fluid meclianics and related ■ 
studies at Alden Research Laboratories in Holden, Mass. 

WPl has close relations with oceanographic research 
institutions, including Woods Hole Oceanographic Insti- 
tution (UTidi). Most current research is concerned .with 
properties of near.shore and doep-ocean sediments and as- 
sociated engineering involved with sampling techniques. 
Specialized facilities currently being \UiH2ed at WPl in-, 
elude a complete soil mechanics laboratory,' g^^ology la- 
boratory, X-ray diffraction equipment, microscopy equip- 
ment, water quality laboratory, walk-in cold room, 
shops, materials science facilities^ chemistry labora- 
tories, life science laboratories, engineering laborator- 
ies on the main campus and at Alden Research Labora- 
tories, and the computer center. Negotiations are now 
underw3y to acquire a parcel of oceanfront land to be 
utilized for nearshore research. 

Since the WPl plan allows maximum program flexibil- 
ity, undergraduate students are able to develop B. S. pro- 
grams to meet their special interests and needs, The 
student can thus obtain preparation for further study in 
most of the marine sciences -- especially in geological, 
physical, chemical and biological oceanography and ocean 
engineering. Although formal graduate degrees are not 
offered in oceanography or ocean engineering, graduate 
students can take a program with special emphasis in A^a- 
rine science- related fields. 

The following courses are specifically appropriate for 
marine-related program development considerations and 
others from the graduate and undergraduate offerings of 
the college should be explored. In addition, offerings of 
Worcester area consortium colleges, especially Clark 
University, Holy Cross CoUtige and Worcester Stale Col- 
lege, can be taken through a cross-registration arrange- 
ment. 
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ID 1010 
ID 1030 
ID 2341 

ENGINEERING 



Introduction to Oceanography 
Introduction to Environmental Problems 
Geology 



ES 3004 



Fluid Mechanics 
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CH 3040 
CK 3041 
C E 3043 
. CK 3044 

IJFK SC'II^XCKS 



■J*hysical Climatology 
-Soil Mechanics 
Marine G>?ology 
Foimdation Engineering 



].S 1001 
1.S 2002 
l.S 3001 



Biological Science 

Microbiology 

!Ccolog>' 
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11) 4042 
CK 4045 
CK 404 6 
CK 4066 
LS 4910 

CK 540 
die 550 / 5!) 1 
CK 552 
CK 580 
A7i:56l 
MIC 5fll 
MK 5842 
^\K 5810 
MK 5812 



Geochemistry 

Introduction to Dcean Engineering 
Experimental Soil Mechanics 
Stream, Lake and Estuarine Analysis 
Molecular Biology and Mpdorn Bio- 
chemistry , 
Advanced Engineering Geology 
Theoretical Soil Mechanics 
Applied Soil Mechanics 
Construction Project Management 
Advanced Fluid Mechanics 
Materials Science 
Corrosion and Corros^ion Control 
X-Ray Diffraction 
Advanced Microstructure Analysis 



The instructional staff for the courses listed above 
consists of tlie following: 



YAl.K fXlVKHSlTY 
XfW lirivi'p, Connecticut 06520 

Instruction in tho mnrine .sci< nc<'S is offt-red principally 
in ihi' Di'partmcnis of GfOlogy and Geophysics and Bioloj[^y. 
'Inhere is also a joint program in marine biology wiih 
Woods Hole Oceanof;raphic Instiiinion, in which students 
may take courses or do research at either institution. An 
Inlerdeparimental progiain in geophysics is off^^red by the 
■ Dcpartnw-nt s of G< olopy and Geophysics ami Knginrcrin^ 
and Applied Scir-nce, 

The following degrees an- offered: 

^' ^' B. A, , generally afl<.'r four years of und(»r- 
graduate study, ■ 

2. Ph. D, , gen<»rally after four years of study and re- 
search beyond the bachelor's level. 

The following courses are offer<?d in conjuneMon with 
the above programs: ' ^ 
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Hio 36a ' l-icology 

Bio 36b I'A'olutionary Biology 

Bio 37b. Biological Resources of the S^-a 

Bio 4 la 'J*he Invertebrates 

Bio 4ab Tropical Marine Ideology 

G<<-G 1 2a Oceans 

GUG I 7b I'Ong Island Sound: Sci<;neo and Use 

G^G 32a Chemistry of Xatural Waters 

G,^G 35a Introduction to Physical Oceanography 

G&G 42b • Marine Baleoecology and Environmental 
Reconst ruction 



CHEMICAL ENGfN"E EM ING 

Sand, L. B. . Ph. D. . Professor 
CHEMISTRY 



Todd. D. . Ph. D. . Professor 

CIVIL ENGINEERING 

Chalabi. A. F, , Ph. D. , Professor 

IloUister, CD., Ph.D., Adjunct Professor and 

.Associate Scientist, WllOr 
Lutz, F. C, , Ph. D. , Assistant Professor 
Sage, .1. D. , M.S., Associate Professor 
Silva, A.J. , Ph. D, , Associate Professor 

LIFE SCIENCES 

Criisberg, T, D. , Ph, D, , Assistant Professor . 
MECHANICAL ENGINEERING 

Biederman, R. H. , Ph. D. , Assistant Professor 
PHYSICS 

Bluemel, V,, Ph, D, , Assistant Professor 



GRADUATE 

Bio 336a ' 
Bio 341b 

Bio 348b 
Bio 383a, b 
Bio 384:a 
G&G 21 lb 

G&G 1 20a 
G&G 233a 
G^G 234a 
G&G 337b 

G&G 243b 

G&G 240b 



Ecology 

Comparative Morphology and I'hylogcny 

of the Invertebrates 
Tropic{U Marine Biology 
Seminar in i^aleobiology of the I\lo]lusca 
Paleobiology of Fishes 
Marine Palooeco^ogy and Environmental 

Reconstruction 
Physics of tlie fcarth's Surface 
Geophysical Fluid Dynamics 
Advanced Physical Oceanography 
Oceanographic Measurements and 

Observations 
Physical Ch(?mistry of Sedimentary 
^ Processes 

Marine 'and Su rf icial Geochemistry 



The instructional staff for the courses listed above in- 
cludes the following: 

BIOLOGY 



Hartman, W, D, , Ph, D, , Associate Professor 
Merriman, D, , Ph. D, , Associate Professor 
Ramus, J,S. , Ph, D. , Assistant Professor 
Thomson, K,S. , Ph.D., Associate Professor 
Trench, R., Ph.D., Assistant professor 
Waternnan, T. H, , Ph. D, , Professor 



GEOLOGY AND GEOPHYSICS 



To obtain further intormation, address all inquiries 
.directly to: 

Dr. Armand J, Silva, Head 
DepartilT'^ni of Civil Engineering 
W^orcesler Polytechnic Institute 
Worcester, Massachusetts 01609 
(617) 753-1411, ext. 294 



Bonier, R. A. , 
Goitlon, R. B, , 
Rhoads, D.C. , 
Rossby, H.T. , 
Turekian, K.K, 



Ph.D., Professor 

D. Eng, , Professor 

Ph. S. , Associate Professor 

Ph. D» , Assistant Professor 

, Ph.D., Professor 



Veronis, G; , Ph.D., Professor 



To obtain further information, address all inquiries 
directly to the Director of Graduate Studies in the depart- 
ment of interest. 
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The following' is a list of qoUc^^es and univcr.situvc appearing in the p'-ovious odmon but wlncti 
for one reason or another arc* not listotl in tlus \-olume. 

As a number of the institutions here listed are known to have ricti\-o mannc .science projit ranis, 
students and others inti.'rostecj may want to contact those nearby to determine the cur rent status, 

Reasons for non -i nclusion in this volume include: no response or a late response to the 
questionnaire circulated, presence of a smaller program (less than 25 hours) than needed for 
inclusion or the dropping of marine science activities from the curricula. Also, reorganization 
of some state systems affected school listings. 



CALIFORNIA 

California Institute of Techn.>logy, Pasadena 
California State College. I.on^' Beach 
Chapman College, Orange 
College of Alarin, Kentfield 
Sacramento Stale College, Sacramento 
San Diego State College, San Diego 

CONMI-CTICUT 

University of Bridgeport, Bridgeport 
DISTRICT OK COLUMBIA 

U, S, Department of Agriculture Graduate School' 
I'T.ORIDA 

Florida Atlantic University, Boca Raton 
iVova University, J*^ort Lauderdale 

HAWAII 

University of Hawaii, Honolulu 
MAINK 

■ The Research Institute of, the Gulf of Maine, Portland 

MASSACHUSETTS 

Bridgewater Slate College, Bridgewater 
Clark University, Worcester 
University of Massachusetts, Amherst 
Northeastern University, Boston 
Salem State College, Salem 
NEW JERSEY 

New .Jersey Marine Sciences Consortium, Marmore 

NEW YORK 

Pordham University, Bronx 
New York University, New York 

PENNSYLVANIA 

University of Pennsylvania, Philadelphia 
PUERTO-RICO 

University of Puerto Rico, Mayaguez 
TEXAS 

Gulf University Research Corporation. College Station 
Texas Maritime Academy, Galveston , 

WASHINGTON 

Western Washington State College, Bellingham 
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